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TO THE RIGHT 


HONORABLE, FHOMAS 
Log Elleſmere, Lord Chauncellor of 


Ms 


2 common, and the cuſtome commen- 


I perſons, to the end that what is effe- 
, ted by labour and ſtudy, may by 
their greatneſſe be protected from ma- 


ſelect one, whoſe eminent vertues (ex- 
empt from Riuals) is of all admired, by all obſerued, and 


with all beloued, and there the choiceſt wits ſhelter lheic 


chiefeſt workes : the habit of which wonderfull glories I 


finde moſt predominating in your Honour, which are | 


powerful inducements to animate this preſumption i in cra- 


uing patronage for this worke : The Booke containes no 
nice or new controuerſies, but matter of Art, verified with 
demonſtrations Geometrical, as ſtill ready to confirme the 


truth to the ignorant, or confute the malice of tlie atro- 
gant, which though it be not fa hioned out with beautifull 
lineaments, or painted ouer with golden phraſes: yet is 
there dainties ſufficient to delight the eye, and recreate the 
mind, choice of varieties to be guile the time with gaine of 
knowledee , and eaſie methods with facill documents to 


abiure the barbarous tyrant to vnderſtanding Things of | 
greateſt profit, require leſt praiſezthe white filver is wrought 5 


in the blacke pitch; Fe better beſeemes rotren wals 
then pretious ſtones: the Mat ſematiles vſe no conference 
with the ſence-raut' hiag R hetorique, their c1d is to inſtruct, 
not perſivade; therefore ſuperſluous cloqueace beſto ved 
A 3 pon 
A 


HE Piiuiledgęe (Right Honorable) is 


dable, to dedicate bookes to Noble 


ledictions and enuie; and therefore we 
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4 Taz EP TSsT7II Dazprcartony,. 
1 [1 8h; vpon a matter of ſufficient excellence, is rather a teſtimo- 
„ . ny of a trifling wit, then a token of true wiſedome. 
1. | A chieſe cauſe wizerefore Inow proue troubleſome, is, 
1 | my loue to your Lordſhip, whom Teuer honored, and the 
| |, + aduancement of the Art thatI alwayes liked. By the one I 
ſhew my duty to a name emphaſizing honor, and by the 
| other my affection to an Art expreflingaronders. Alexan- 
WO | der would be painted by none but Apelles, nor haue his pi- 
TH - | cture caſt in braſſe by any but Ziſippus, Appelles asked coun- 
. Ht | cell of none but Zeuxis, and Zi/ippss mult onely cenſure 
Priſius: neither do I in this appeale to any but your Lord- 
1 [| ſhip, which, as your ſelfe are honorable, ſo are your pro- 
„ n ceedings cquitable , ſo chat all England may boaſt of your 
2 great iuſtice, and all Europe reioyce of your good conſci · 
3 ence: amongſt which, my ſelfe with the beſt will ever 
. beate teſtimony; the great ſonne of the Macedonian king 
. honored Craterus, but moſt affected Hepheſlion, and I reue- 
11.9 rence all good wits, but here only appeale to your Honors 
1 | | wiſdome,that as it is exceeding the graueſt, ſo is it more ex- 
1 | cellent then the gere and therefore by the inferiots fit · 
ö ter to be admired then commended, But becauſe your co- 
gitations cannot but be de feſſed and made weary , as well 
in priuate contemplating of his Maieſties ſerious affaires, as 
in publique negotiating for the good of the Comon- 
wealth, I rhinke it beſt to ceaſe trouble, leſt I offend your 
noble meditations, being leuelled at more weighty entend. 
ments: not doubting but the practizers in theſe Arts will 
yeeld your Honor perpetuall thankes, that for their good 
haue brought this Glaſte to light, where they may ſee choiſe 
of delights to ſatisfie their aſpiring wits, | 
Thus committing this Booke to your Honorable patro- 
nage, your Honor to the Almighties. protection, and my 
ſelle to your Honors command, I end, reſting 


Tour Honors in all humble duty, 


Axtruva Hoyron, 
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| TO THE MATHEMATL 


call Practizer. 


LAT O /atth, there was inold time an 
} Oracle giuen vnto the G eckes, that they 
\ /bould double the Altar in the Temple of 
Delos (which wasa peece of workefor an 
nl excellent Geometritian Foperforme, that 
lu the very habit, and perfettion of the 
—IeZ ©.) Arte) but it was not there literally meant, 
8 Ant ( as Plutarch in bis Sympoſiaques bath. 
: expounded) that they ſhould do ſo indeed, but thereby they were 1 
5 inioined to ſtudy Geometry, to the end they might be able to per- LET 
peece of wor ke of as great conſequence, Pythagoras 55 
acrifice to the Gods, to nom, when two figures are giuen, 
4 third equall to the firſt, and ſemblable to the latter. 
: Both which are ſtrong arguments inuincible proofes,and perſwa- 
: ding authorities, as well of the neceſity to obtaine, as of the dif- 
Feculty in obtamning the Art. Ihe remembrance wheresf, ( kinde 
f reder)hath oftentimes ſolicited me to make good my promiſe s re- 
granted in my Geodcticall Staffe, concerning the publiſhing 
of my Topographical Glaſſe ,which hauing now accompliſbed, 
there remaines nothing more, hut to craue a kind acceptance, and 
fauourable conflruttion : ſo ſhall you ſbalte off that ⁊ iſcoſious filth 
of ingratitude, which ſo much canglomerates the heart of the en- 
wious: for the poyſon of malice being once foſtered in mens hreaſis 
without reſiſtance, budgeth forth daily more malignant fruits, 
whereby men run a mulo in peius,as the fiſh out of the pan in to 
the fire: it is vaine then to beg ge atplaudites of ſuth; for Ruby 
flones are not found in ſlinty rockes nor redolent flowers amomg 4 
rough thyſtles. A corrupt ſlomacke yeeldeth no ſweet breath, and 
M4 | an 
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179 
pu y chaſe kinge conſtructions, turnmg alwates the hand of grali- 
rule into the piſston of hatred. TLeauing them therefore, let ut 
giſect our ſpeech lo the beneaglent reader, and kinde expoſitor, 
tut wrings no ſence to amhiguities, that wreſts no ſaying to am- 
phibaloztesgthat ſcełes no euer ſion of the ward, nor aucrſun of 
F4 
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To the practizer Mathematicall. 


an ennious minde ſeldome due traiſe. Arte may checte, but can- 
N quite change what nature cl eriſl. ah „inſomuclh that where CA 


12114t10Þ, 4 tamation,and Vile muledictiun, are 0 conſonant 
{ coberent in the heur t.{« cling nought but contention and con- 
wer fre ; feolr(5 are tmtreaties to win fauours, or per ſmaſions ts 


worke,that vrgeth us difſention in the methode, or diſbipati- 


fi hematier,but aimes to get hene fete b ö his reading. and is 


 gealnl thankes for the writing, im hraciug that which yeelds profit, 
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reięcl ing all which is umpertinent, that rectiuing a roſe, re- 
nes a Hyacinth to ſuch do 1 commend this Topographicall 


Glaſſe,as a pare tranſparent Chriſtall,wberin he may ſce a num- 


5 
2 


dclirus.by the Plaine Table,and by the Circumtcrentor,by all . 


of art ike þleaſures ,and delightful concluſions, performed by 
methode of diners inſtruments as by the Glalle,by the Theo- 


which ſhalt thou bee ſeuerally taught to deſcribe Countries and 


toe | | | 
4% ſure allo haſt thou the vſe thereot; or if thou want, heere art 
hu inſtructed to make the ſame according to thy affectiun: for 


1 [t 


*nodomes tomake Mappes of new diſcoueries, to plat Mannors, 
*4/hips,or Townes, to meaſure parkes, paſtures, or nicloſares, 
nll tht after diuers new wayes Alſo here are you taught toſeeke 
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To the Mathematicall Practizer. 


harly enquire if Antiquity bee onely Miſtreſſe of this foeulty, if 
mo erne wits may intimate or exhibite nought wnto the world; 
if we mn#t only helecue what is (et downe without contradiction, 
fhoula that hee (77 how farre had this age beene from the tertect 
Idea of the Art, whoſe exceliency turneth euer) heart after the 
fame. asthe Heliorropion after the an into what an in!ricate 
Lalborinth ot wofulederrors had we rantThe moſt ancient Philoſo- 
plers were as contrary tn their ſects, as errontous in their oinigs, 
till time brought n Truth truth Know led ge. ani Knowledge per- 
fect Vnder ſtanding, what a nũ ber of ſects had wear © atonans, 
Peripatitians, Academians, and Epicutians. Anaximander 
ſaid the earth was like a columne, A naximenes flat, Lcucippus 2 | 
lite a Drum Democines ate a platter; tit Thales demonſts a- & 
tee it to be round How groſſely did they differ about the Tides ? „ 
ſome referring the cauſe to rivers falling from the mountaine | | | 
Saule. extring the Atlantique ſea, as Tymeus : Some to a ri- | 
ſing of certaine waters, as Plato: Some tothe Sunne drawing the | 
winds pon the Ocean which cauſed the Atlantique ſeas to ſwell, | i" 
4s Heraclitus, fall by theas demonſtrated the cauſe to bee in the | 
increaſing and decreaſing of the Moone 3 whereby Homer fatd: 
I prailc not my Anceſteis for their knowledge, but for that 
they defired knowledge. But ſhaking off theſe old differeces,en- F 
quire of the commodity of the Compailes, Sea-cards, aud new 
Maps, Gef many other deuiſes & engines, thut haue beene lately 
ſet forth more beneficial then an) heretefore,of which the eld Phi- 
loſophers & Mat hem titiuns were ignorant of & I think if they 
were liuing, they would retoyce to ſee, as amongit many 1 willre- 
member G.\rifus Aſtrel-be,the Mater wherof being excellay?t 
ind ; moſt Art-'the proiect ment reſembling the true ltmeaments | 2 
ef the opheare, and it nam made perpetually fumaus with the F- | = 
dition of the Rete, hy our ingemons countriman M. I. Plagrave, | | 
ut my Pen (hall not her ſo much diſrenſured to reproue uncient | 
men to the end to draw the glory to them that be preſent. Had we WT 
| linea then we hat knowne leſse then they, end were they lung 
wow they wonld know more then we : euer) thing bath his time. 
| | 1 | bef ore | > | 
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we | - i | | To thePraQtizer Mathematical. , 
1 beſere it come to maturity: neither doth nature alot like time ts | 
i, enery like action ſome things grow to perfection in a moment, 

©: when others require a moneth. The Beare hringeth forth is | 
fourewetkes, when the Dolphin hath neere 40. when one fruite b 

Faileth, another entreth into ſeaſon: we muſt firſt inuent, next a- 

1 | mend, and laitly perfedt : the ſurtherance of which perfection it 

11.4 bl behaweth ener y lower of the Serence to cheriſh, which is here freely 

[ 91 offered onto thy view, though it might haue beene undertaten (i 

1 conſeſſe ly ſame one of more experience: bus he that moſt can, leaſi 
# | will, and he that wor ii may, holds the candle: elſe the world muſt 
if Þ 5 walke in darkne(ſe. There be many ſay, the inſtraments be uncer- 

1 |  taing, and this or that is better: but none ſeck+th to reforme the 

Wis it ſame, & contrine one that ſhall do beſt. : the profeſſors themſelucs 

4 | cry out at the erros, but ſecke no reformation of the fault: ſo that 
[211 | it fareth with this, as in the eiuill actions of the fe, ener y mas 

2:30 | curſeth exd eſſe, yet none liue temperatelj: euery man pra: ſeth pa- 

Is! TED tience,vet none will faffer euer) man blameth (loth,yet none will 

21% 218 take paines : euery one exclatmethhi on enuy, yet none leaue emu- 

00 Pe lating. But toremit this, and [prake ſomething of the application | 

. „ Inſtruments. * | 5 

1 . He then that will be ſcene in the knowledge of Geometricall in- 

"Nt 3 Nruments mut learnt by contemplation ts frame his propoſition, 

Bit! and by allen lo manage hue initrument : for 1know diuers great 

1 Scholers, deeply ſeene in the Theoricall part, though inthe actiue, 

'. ö mere nouicei: which ita canſe that ſuch, ſo learned, were neuer a- 

161 „ ble to correct and amend many defects. For as meditation cau - 

nl [ ſeth ebility to under ſtund, ſo action bringeth dexterity to per- 

| | 1 . forme, becauſe the euent of the worke is illuſtrated by a preciſe 

IM. OY  obſeruation as the life of the prevoſition is illuminated by a plaine 

lt demonſtration : for as points ſound lines, lines ſurfoces, and ſur- 

1 faces yy. ſo good inſfruments produce true obſeruations , true 

11 obſeruatinns Symmetriall figures , and the ſuper ficiall capacity of 

th : propoſed platfermes. And as lines hound figures, ſo hedges bound 

= incloſures: and angles in the field are created by the meting of 
. bedges, as they be in figures by the ſection of linet: for you ſball 
* — / * 4 . 


To the Mathematicall Practizer. 


know that all inſtruments, of what kinde ſacuer, if they cannot 
obſerue the preciſe quantitity of the ang le, their worke is errone- 
neous: ſor though ſome initruments expreſſe the quantity of an- 
gles, as the Theodelitus. &c. and others regard not the quan- 
 Hitie, producing angles Homogencall, as the Plaine Table:ger, 
if you faile in the one or the other, your concluſion is error: for it 
fs as great an abſurdity if the angle Homogencall Mechanicall 
delineated vpon the Plaine Table, Prove Hetcrogeneall, and 
accord not Symmetrially to the reſpondent angles in the field, 
as if with a graduated inſlrument you had fallly obſerurd the qui. 
tity thercef : and therefore it i5 childiſh vamiy, or at leaſt ſelfe- 
conceit to go about to prefer the Plaine Table before a large gra- 
duated inſtrument ,and I am prrſwaded all good Geometricians 
wil argue the ſame:thowgh 1 verily beleeue tt is poſs1ble to ſeparate 
fire from heate,or the earth fr om the center, as turne the obſtinate 
will of the ignorant: for vſe and cuſtome bath taken ſuch roote 
in ſuch, that it will hardly be ſupplanted, It ſufficeth them, plaine 
men to haue an Inſtrument, for then they preſume they bee Gee 
ometritians. Euery horſe is not — yet he may be are 
ene 4 iourney, though hee bee long and lame in performing it, aud 
can hardly paſſe over a mount aine: but let euer y man uſe his will, 
and (61 will mine heere, in ſajing no more at this time: oncly 
wiſhing my ſelfe preſent is open any thing that the pong practi. 
er (ball danbit of. 


From my Lodging this 
9. of Aprill, 1611. 


Axru vA Hor rom. 
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The Author to the Reader, concerning 
| . Topographicai Glalle. 


5 vou, whoſe eyes ſtand not in enuious head, 

Whoſe tongue with Criticke humors is not fed, 
And in this Glaſſe, vnto your c omfort view, | 
Such needfull workes that much may profit you. 
The g grounds of Art haue brought it forth for thee, 
Which we haue ſuckt from famous Geometrie, 
With Theorm's mixt and demonſtrations rare, 
as in hiddan Propoſitions ate: 
Heer's no vaine ſhew : illuſions haue no place, 
ſpirir confind, no hatefull painted face, 
No eye- deceiuing glaſſe, no Criftall brave, 
Which fromthe. frozen £ ſeas we often haue. 
But in a faire and maſt perſpicuous light, 
The.carthy Globe lies ſubiect to thy ſi icht. 
WI oſe Center” 8 deepe, whoſe continent is great, 
Hexe mixt with cold, and there with burning heat : 
" Phæbis beames do fparkling from him glide, 

Or as intorrid Zones' we do abide. 
This frame enoug h f6r ail the world rodiew, 
This Glaſſe 6g ina ſmall proportion true, 
That like an Eagle towring vp aloft, 
Whole regions thou mayſt view and reuiew oft. 
Diſcourſing now of Europe in particular, 
And then of other Countries diſtant farre. 
Now of Ieruſalem that was before, 
And then of Rome, by Tybers ſiluer ſhore, 
See here mount Sion and mount Moria then, 
That on their backes bare old Jerw/alem : 5 
I ugh now mount ¶ aluarie hath got the grace, 
ich erſt was but an execution place. 

Le rne here to bound the Alpes, Spame, France 2 all, 
That yeelds thoſe vines whence iuycie grapes do Gull 
America, the new found land beſide, 


Ank | cke thoſe Southerne Parts yet vndiſcride. 


See 
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The Author to th: Rea ler concerning the uk. 


See how to meaſure. plot ad: : 
As dreſt in Flora ſommer F 


| Or as it rent vp N with the tering þl 
Or hid with f-cezing iceor mettine” 

| dee here the height othils,or ee their ods N Fe 
That Gyants models dart ag Mit che gt gods“ EAT 

See here the Sunne, whoſe heaihes do 2 PR 

That all rhe world with terror may admire, 
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! Behold the Moone, and fixed Starres fo bright, | 
s That guide the Pilots in the darkeſt night. | 
. Looke how the Planets witn the whirling Sphere, | 
To our Horizon fierie meteots beate. | | 
1 Gilding the blacke bro of the vgly n |; - 


With burning Dragons and ſuch 2 = tu, 
Looke on them all: ſee in this little Glaſle, , cu... 
Their heigth ſo tooke as nerin Engliſh was. | 
Wouldſt plant a Towne, or ſituate a houſe, ö 
Or force the water take a wiſhed courſe. | | 
Wouldft ſecke the heigth or diftance of a Towne, | 

Or vndermine a Fort to blow i it downe.. 2 BOG 
Or what wouldſt do belsnging to this Alt., (HET .1 
But in this Glaſſe thou mayſt l behold apart; ? 

Then vſe him well, my word Tpawne,he* mus; die nta | | 

Let ſmall defects be but ſupplide by ou. (WR, 
Ofwhich few { capt my Pen, no AorethePredſe, 3 | 

* Where either be, in kindneſſe vſe redreffe. eee 

5 So ſhall my Pen not be imployd in vaine, 


* f 
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T: Litton _—_ x. ; Hopcon, a ami- 


L L cum ſuum. 


IA Ne, — nunc cerne docentem, 
Eximias artes, quas tibi ſcire licet : 

Ariburus iuuenis docet in iuuenilibus amis, 

ue riſcis annis non reuelata latent. 

F. bes venturis ſeclis dat ſemper eAmenos, 
Leftorigrato ſmanis odor q; mane t. 

Author communem diguus velit vtilitatem, 

[ nn "I? gloria yas detur. 


nds _ 


1. Paſyinar artibus Magiſter, 


tr hic yarwi mira ſecrete Abella, 


rem pretiowili( leftor ) habere porter: | 
Due Sols, Lune, aftrorum,calig, poteftxe, 5 Lak 52 
Inferioraregat corpora: rite docet. 17 84 
Cultor agri, pecoris ceſtos pecadumq; wnagifer, | 
Nanita, mercator cetera tur ba virum. | 
Hance petas auxilium, quo tutius exigat ennm, 
Aut horemq̃ operi ſemper amore colat. 
Conſtitit aut hori magus, multoq labore: 
nem tibi dat gratis gra: us amicus am ant. 
Inftitz virtics fama non ultima lays = 
Dna ſemper florens, firps generafa 
Arthure, liber hic lumen mortalt51us fer 
Arthure Hopronum nomine fama duret, 
Hoptonides inuenis generoſa ſtirpe creatus, 


Arrharus 175 RY en, cole. 
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C Theologiz 


e 
Oxonienſis, in laudem Authoris. 


Carmina R: Stedmani, prof 


EN Arthurus librum generoſus aricia : 
Qui feret eximijt lumina clara viris. 


Eſt iuuemis florens ſuauis flor gloria patrum : 
Miriſicis monſtrans melita facta modit. 

Lacida nubifers decantat corpora cli, 7 Ie 
Lucentis ſolss commoda magna canit. . 

Comme morat fluviot magno cum murmure iactos, 
Attribuens cunctit grandia ſumma viris. 


5 


Scriptorss memorat celeberrima facta recenti: 4 


Flammiferumque noua continet arte iubar. 


Carmina prædicti R s. 
JRewilet antiquis geometria ſcripta libellit, 
Terminat in proprys paſcua cuntta locit. 2 
eAHſtiuis memorat gemmantes floribus hortos : 
( Andidulaue abit premia digna manu. 
Inque agro monſtrat veſtigia certa virents © 
Que proprys dominis federa pacis erunt. 
Menſurat radys liquidos flagrantibas ignet: 
Solis & ardentis lumina magna capit. 
Pinguas deſcribit terras cum paſſibus aquis: 
Term inat «quali iugera cuncta modo. 
Alios brumali menſurat tempore montes : 
A ſtiuoque canit florida prata die. 
Viuet opus, durabit opus, tua fama vigebit : 
Et tua poſteritas facta ſequenda canet. 


Errata, 
Peas 7. che word) p. 13. pro. . place the figure in the g. pag) 40. l. vlt. ſor 28 18. omi 
orlcton) 41.omit 10. & 11. lines 68. a ſtands vvhere c ſhould) tot. 8. the 61) 114. 
2. Io an ſee) 117. 14. one vvith another) 118. l. 8. your ſecond) 150. c b ſhould be in- 
finite beyond b, a perpendicular falling from a, thereon at a point h) 153. the perpendi- 
calars and baſes be omitted) 161, the fi ure in p.164) many tines you ſhall find ſumme 
and ſigne for ſine, with other ſnall licerall faults, that you may correct in rhe reading. 
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5 Cuar.T. . 
What Topography is, and how it differe th from 
Coſmography, and Geography. 


Corography) is an Arte, whereby wee 
be taught to deſcribe any particular place, 
without relation vnts the whole, dellue- 
>< | ring all things of note contained therein, 
eds pozts, villages, riners, not omitting 
{ SYS) the ſmalleſt: alſo to deſcribe the plat- 
A fonc of houſes, buildings. monuments, 
5 66 o2 any ſuch particular thing; and there- 
foze a Topographicall defcription ought to exp2eſſe euexy parti⸗ 
cular, which cauſed me the rather to call this inſtrument the To- 


7 boo APHIE (with ſome cailed Topography, 


pographicall Glaſſe, as being molt apt to deſcribe any monu⸗ 


ment, Tober, oꝛ Caſtle, any Mannour, country, oꝛ kingdome, 
ſo do we b2iefly deſcribe England thus:but wo haue omitted di⸗ 
uers things, by reaſon of the ſinalnes of the plat; therefoze take 
theplat, the diuiſion , and number of thires , number of Pariſh 
Churches in euery ſhire. xc. 7 vg | 25 1 
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Cup. . The Topographicall Glaſſe. | : 

partes differing from Topography, becauſe it reſpects but places 
of note, and from Coſmography, becauſe it hath no relation vn- 
to the circles in the ſpheare, pnely deſcribing the wazld by hils, 
| riuers, and therſoze Geography may ſerue well fg2 a general de- 
: Att of particular places, riuets, ec in the world. 


—_ „% „41 0 g 


A Demonſtration of Geography: 


| Parts newly 
D diſcovered 


The South parts vndiſcouered | Adeſcription of | 

C f theworld, | 

5 7 Ez 8 9 

As Apen ſaith, wer may wel; gather what Coſmography ts, {| 

1 of thetupzfd. It is therefoze a deſcription 4 
the \vozld, which voth connor the foure Clements, and als 


ſo of the Sunne Poone, and all the other ſtarres both crratt- 
tall and fired with all things elſe that be contained within the | 
concauity of the heuuens. 
; Firff of all it hath reſpect vato the circles, which are ima- 
gi ed in the celeſtiall ſphearc: and ſuch like circles be appointed 02 
imagined vpon the earth, alfo it doth demonſtrate the ite, ſyme 
top, o2commenſurationof-ptaces, the diuerſity of climats, the 
fferences of dates and nights the foure quarters of the wozlv, 


th — 2 and ſetting of ths ſtarres, with ſuch as are 
5 B 2 moued 
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me ued verkicallp, with all things elſe, that appertaine to the con- 
ſideraticnof heauen, 7s the elt uation of the Pole, the paralels, 
Meridians, circles, ac. So that like Beridians, like paralels, ec. 
in heanen do coꝛeſpond to their like vpon the earth, hereby is e⸗ 


uety towne.t 


The Topo graphicall Glaſſe. 


Cuapn, 


c. fitnate vnder ſome one conſtellation oz other: 


A Dewor ftration of oport 
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ſides our entended labour. 


 Cnar.2. The Topographicall Glaſfe. HY 
Mereby hath euery towne lying into the Caſt oꝛ Melt a ſeueral 


Meridian, and into the No2th oꝛ South a ſeuerall paralell of las 
titude, ac.as you may gather by the Coſmographicall demon⸗ 
ſtration befoze, therefoze behold the figure becauſe this is be- 


CAP. II. 1 


Gcometrical definitions ot lines, angles, and figures. 


Ccauſe the inſuing tearmes of Geometry bee aſten 
2431 vled in this booke, & the understanding thereof not 


8 
5 S 5 kmowne (though ſomething common) to all yong pꝛa· 


ctizers, as alſo fo2Þ they be but flenderly remembzed 


in my Geodeticall Staffe, J thought god to ſay ſomthing ther⸗ 


of. All Geometricall magnitudes take be 
which is an indiuiſible figne in a magnitu 


| 


En from a point, 


A magnitude is lineall 02 lineamentall, 

2 Aline is a magnitude onely long, and his termes bee two 
points boynding the termes ok the line. 

3 Lines are conſidered after two waies, firff ſ\mply by 
themſelues, then alſo comparatinely amongſt themſelues. 

4 Being conſidered ſimply they be right o2 oblique. 

5 Aright line is which lyeth equallybetwirt his terms. 

6 Anoblique line is which lieth vnquallp betwirt his termes. 

What diſtictnions right and oblique lines do admit. 


A riaht line being giuen there cannot be made a ſhoꝛter be- 


twirt his termes, and therefoꝛe they bee all like vnto one, but 


where as an oblique line doth lye inequally betwirt his termes, 


they may be deuided, ſo p the oblique lines be ſimple oꝛ mamfold. 


8 Lhoſe be Simplex, which be terminated with a vnifozme 


o 


and ſimple motion. | 


9 The diners oz manifold oblique lines called Helices, are 


ſuch that be terminated with diuers motions, and be vnequally 
viffant from the center, ſuch are Spirale lines, Conchales, Oua- 
les, Lenticulares, &c. 


Lines compared amongſt themſelues be diuerſly affected: 
for either they be perpendiculars,paralels, or contrarie. 
10 Perpendicnlars compared amongſt themſclues, are two 
right lines, wherof the one falling vpon the other make two right 
angles, ſuch is a Carpenters ſquire, xc. 
5 3 11 Para- 
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gure. 


(een 1 Glaffe. Car. 2. 


11 Paralel! lines are euery where one alike diffant from the 
other, be they right lines, circles oꝛ Helices. 

It followeth to ſpeake of Lineaments, and fitſt of Ang les. 

12 Alineament is a magnitude moe then long, confiting of 
lines, and is diſtributed int) an angle oꝛ a figure. 

13 An angle is alineament, made by the common concurſe 

of two lines, and ſituate within the ſame, 

14 The two termes oz lines compꝛehending the angles are 


called the ſides. 


15 1 f angles, thore be two kinds Homogeneal and Hetero- 
oencall, 
. "Angles Homogeneall, bee ſuch that haue their des both 
of one kind. as both right oz oblique. — 
17 Angles Hetrogeneall are ſuch that conſiſt of mixt ide 


as ot right lines and curued. 


Theſe Homog 2, rs 
ſion, and are therefo 
18 Aright angle is wi 


angles do furthounaze ſuffer bb. 
oz oblique. 
gone line falleth perpendicular vp- 


19 Anoblique angle i is made when one line doth not (all per- 
pendicular vpon another, whereof there be two kindes, Acute 
and Obtuſc. 

20 An Acute angle is an oblique angle, lelſe then a right 
angle. 

21 An Obtuſe angle! is an oblique angle, moꝛe then a right 
angle. 


on an other. 


| Of 1 and Figures. 1 
22 Arpandle, is a figure, and a figure is alineament boun: 
ded bpon euery lide.Therefozea Tryangle is a figure conſiſling 
of 3. Angles, and bounded with z. lines. 


23 Enery figure hathcertaine termes wherwith the fignre i is 


meat ured. 
4 4 Center is apoint in the midſt of any figure. 
2 5 A Perimeter is that which bounds oꝛ compꝛehends thefi- 


26 ARadius is à right line dzawne from the center to the 
perimeter. 

27 A Diameter isa right tineinſcribed inafigure,and paTing 
by the center, therefoze Diameters in one figure ay be infi- 
nite, the center of the figure ts alwaies in the Diameter, and in 
the concurſe of the Diameters. 
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andaTrian gulate. 


ſo alſo map they be taken mixt oz comp 


Cunz. Ihe Topographicall Glaſſe. 7 


28 Che altitude ok a ſigure is the — of the perpendicular 
0 fall from the toppe ot the figure the baſe. 

Of the kinds of figures, | 
to wit, cs and 


2 29 There be two kinds of figures, 
Bodies. | 

20 A Saplerficies iga figure onely 5 6 

31 Superficies be abo ptaineo2 ſwelling: - 

32 Plaine Superficits bee ſuch that we 5 betwirt their 


termes. 
Plaine cuperficies admit a double dininaion, whereof 


ſlome be right line; ſome curuilined. 


34 Plaine right lined Superfictes 3 veeſuchthat bee bounded 
with right lines. | | 
| | Of right lined plaines. 


35 Of right lined es there be = vey ag a Trian ole 


my 


36 ATryanglets —— compꝛehended vnder; right lines. 
37 Furthermoze a Tryangle ts taken two kind of wai:s.as 
in reſpec of his ſides oꝛ angles. „ 
38 In reſpect y fides they becitheran Uopleuron, Hoſc celes, 


92 Scalenum. FH 


9 An Helen called alſo an Equicrurum, is a Zryangle 
conſiſting of 2 equallfides, 

40 An Iſoſceles hath onely two equall _ 

A A Scalenum, hath all his 3 ſides vnequall. | 

42 Tryangles,in reſpect of their anal 5, are dillribntedinto 
two kinds, as Right Angles, and Obliq1 Apgles - 

43 Aright angled Tryangle is, which containes ene right 
oy which is alſo called an Orthogonium, 
44 An Acutangled triangle, hath all his angles acute, fo 
wit. lede then right angles, and is called an Ox igonium. 

45 So that there be triangles in reſpec! ot their ſides, as Iſo- 
pleurons; Iſoſceles and Scalenumes, and in reſpect of their an- 
gles, as Orthogoniumes, Ambligoniumes and Oxigoniumes: 
iuelp, as well inre- 


water their ſides as angles. 9 haue wean Orthogonium Iſo- 
pl erg an Oxigonium Moſteles, 02 an Ox bp GAR Scalenum. 
An "366 G51 OrRFriadb Mates! 19) 500%, 

46 ATrianguſteorſh A! tHevre compoled of Tilangles, 
and may be reſolued into the ſame againe, whereof there be two 
kinds, Quadrangles and Multangles, | 
OMA 8 a 47 A 
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47 A Quadrangle is a figure bounded with foure right lunes, 
and is twofold, as aParalelogram, oz a Trapez ia. 
48 A Paralelogram is a figure whoſe oppoſite ſides be paralel, 
ad map be Rectangled, 02 Obliquan gled. 
49 A right angled Paralclogtram is a figure whole angles be 
all tight, and is twofold,as a Quadrate, o an Oblonge, 
50 AQuadrate o Square, isa right angled Paralelogram 
equilater. 
51 An Oblonge is a righ E angled Paralelogram, not equi⸗ 
later, 3 
Of obliquan gled Paralelogrames. 
52 Obliquangled Paralelogrames arc ſuch whoſe angles be 


all oblique, and they be twofold, either a Rhombus, oz a Rhom- 


boides, 
53 ARhombus is an obliquanaled Paralelogram equilater. 
54 AFhomboides + is a paralelogram obliguangled and ine⸗ 


quilater: 


Ofa Trapezia. 
5 5 A Trapezia is à dwg rec being not a paralel ogra ram, 
Multangles. | 

56 Dirt 92 multangled Triangulates ate ſuch figures that 
cons of moze then foure ſides. 

Of /Curuilines ſuperſicies. 

57 e ſuperfic ies be either ſimple o2 mitt. 

58 Simple. are circular figures + round, being euery where 

equidiſtant from the center, as a circle. - 

59 The ter mes of circles are the parts mealuring the ſame, 
which are Segments of the Peripher, Sectores and Sections, al- 
nes Aſcripr,and Inſ cript, as Tangents, SCCAnts, Radius, and 
778 

The Segment of acircle is a poztien compꝛehended with 
the Peripher. and a right line which may be a ſubtenſton. | 
6 Ascctor is a Segment conteined inwards vnder tivo 
right angles, making an angle either in the center oꝛ Peripher. 

62 à Section is a ſegment of the circle contoined inwardly, 
with one right line, which is called the baſe of the Section. Lines 
Aſcript be deſcribed Lib. .chap. a. ofthe Geodeticall Staffe. 

6; Such figures bee called Miſt obliguilined, which bee vne⸗ 


youre diſtant from the midſtof ß On __ figures be Oak s, 


Femticulares, Bec, : 


* 
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| 


f FF” 4 12 
r rr 


Cup. ;. The Topographicall Glaſſe. 5 
E 2 
4 Hoy right figures are created. 


EF Shall not need fo run into an ample diſtourſt 
| | hereof, no2 tire you th mulfifudes, onely 
©, ſome few that ſhall ber moſt requiſite in this 
5! intended wdzke, J will acquaint you with, 
{ D leauing apart the reſt. 
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=—) PROPOSITION I. 
To create a right angle, or to reare a Perpendicular on any af- 
ſigned line. 


Right Angle oꝛ perpendicular is cteated by Þ extention of a 
right line from both the ſections of two arches ol equall oz 
inequall Diameters, the centers whereof remaining in the line 
aſligned, and this creation of right Angles oz Perpendiculars is 


generall. | 
| — Example. 

Ab is the line aſſigned, cd a right line 
extended from the ſection of two ar- 
ches of equall diameter, viz, of cb4, 
whoſe center is 4, and ſituate in the 
right line ab, and ofc ad, whoſe center 
is &, and ſituate in the ſaid right line 426 
aſſigned: ſo that in deſcribing of thoſe 
two like arc hes, the wideneſſe of your 
compaſſe is not altered, nor the one foot 
mooued out of the line aſſigned, ſo that 
the right line c 4drawne from the ſecti- 
on of the two arches, vid. from e to a, 
cuts the aſſigned line at right angles, as 
at e. Neither is it materiall in this caſe e f 
if the one arch be greater then the other, ſo that their centers be 
in the line aſſi 29 4 as a right line dravne from the ſection ofthe 
great arch h d, with the leſſer arch fs g/ as fromy to g cuts ah the 
aſſigned line at right angles in the point þ, 


. Prop. . 


8 8 7 8 e Ao be ED et STOR 42> * ————— y N 
N Fs AS et N 3 Fo ccc KW, Io n e . N er - . 
5 S 8 2 5 "OX A J 8 CEE „5 8 * 3 5 = SS TR 
2 wes 8 N e NY 25 1 * R yt WY 8 e 7 e is 3 2 4 N FTC 5 *. Ex Ky £2 
* L * F 2 ' POPE AY RAT ACS on SOT VS ro Sir SERU TT P ST N gs 


0 


Fo # . 7 . 5 N . * * A 1 2 W 1 2 
haves = * 1 N * * N 2 * wn Ms nate 9 — fatty antes, KT, * Ne *% » + 
— - » — 8 a * 5 a mp 85 (240 — 5 
ths J - - — 4 Hi i <4 — — 0 5 n Sg Ws... 
4 7 o 2 » . i 8 * AN. nh ͤů——— — — 
4 —_ - p a 2 k vt — e745 — RS 223444444 * a : 
m * e rt * — ; _ A Nee 2 er arte to tad 16x Hs TBB ap mann ry recs rr er ur” n 9 . * j 4 f — 
* ert e Po tbe . $4 py fic CER A — I PRE ANI 2 3 EN ET : : . 
* of * . 4 * a8) Si #4; te. wr 0 e b 54 @. yt; 21 er RA ny TI . - : 4 2 3 * oi 2 — = » — ayer T — 
ay " 3 „ 1 oat — 7 : 4 * A e lee Kat. Fg! ep. x orgy: hens ———— q 8 — —— - — 
> . Dann W 5 * dV — — — wy _ — 2 . 5 1 » Dr n * . ra . —_ — — 8 2 P ay rea gan, —_— POO - 5 0 1 * , WN 
A 5 bs — . ” TT * A * 2 3 So oo - 7 ** 2 8 Deere * A — 2 _ - 2 . * 8 1 p * * . 3 Nene 1 N „ * * — a TER n 
re, 1,9 att r 48 eee, AAA es A IL ene 8 8 Re nr Fry To PIES, . VVT r age LI A et 2 4 8 e 
54h gh wh * At: » BIR * 5 Ie He a arts ey ey OO EY ; 3 F r 2 4 PE dC WOES þ - * r > Ps . FTT 4 292 2 8 8 — —— way — 
A* 7 oe . mn Bo £ 5 F: 8 0 \ v WR CTR HF 8 Y 2 e - * WES, are am, 4 45 Wy — - 8 bs 2 A 4 7 . a r "IP „ 0 o - 0 . 7 yy " 
——— — IP —— = 1 n r rere — * Ws $4.44 Wt DA dt Moos ry ay rnd —— 222 e — be pn 2 Leaf + A „ — —ͤ— 2 1 — * 146, ys v ths n — * a ＋ * 
F f * 8 1 ns ae 5 : 1 W r « — h 1 a 1 1 4 Ie * — i—s —— * \ 
e c 1 7 
* 


8 
a eee ee ts 9 ee eee e 
——— —ä 


; F „ * 
— — 
> 
£ ; e " 
2 . x Rr Na. Ld — "ESRC K ES Art 7 2 
3 0 Mes es * 
- 5 a _ 9 w 
ſits << er 0 - . 
29 * W 8 * - 
* 
* J 
—— 7 3 "0 
* 4 
E 1 
= : 8 8 : - 
r N 
5 1 . 1 3 2 25 
- — S 6; 4 S 
3 — * AAR r 
oc - * 
> 
i 


— 
* — 
7 — 
aha 5 2 


eo,” 
"ae ode 
. — e 


— 
— 


10 | The Topographicall Glaſſe, 
„ PRO p. II. 


To reare a Perpendicular, or create aright angle vpon the ex- 
treames of a line aſſi gned, and not alter yout compaſſe. 


naking of a Quadrant , E perfo2ming of other conclufions 
this booke , you ſhall be fozced to raiſe a Perpendicular, 92 
tre te a right wi vpon theertreames of a line aſſigned, whers- 
ft Pꝛopoſition would ſtand you in noſtead: en 
2 1915 


. : . 
i} | 4 
+ Fs * | 5 : } 
: Ho j | nn a : 1 * 
1 9 N 1 C | 4 


ls is the line aſſigned p theerfreames of the line , "VI 
are to erect a Perpendicular, therefoze J open my compaſſe 
any reaſonable ſcantle, placing the one fate in p, with the o⸗ 
ther I Trike the arch c d e, that wideneſle reſting, I place the one 
foote in c and with the other make the point d, then with the 
ſame wideneſle vpon d. I doe deſcribe the arch e gh f, then doe J 

hat wideneſſe thꝛer times in the laſt deſcribed arch, as gh: 
„from f J dꝛawe a right line to p, ſo pane I created aright 
ef pa vpon the point p. 


| 


{| | PRO. III. |. 
To dtawe a Perpendicular from a point aſſigned to a line aſ 
ſigned. | N 


e 
2 


the 28 aſſignsd and a b the ine aſſigned whereon a 
A 


e 


tans > WIR 


2 
BB 
2 6 
— 4 
2 
Y > 
25 
Bis 
255, 
88 
3 
0 
15 
2 

3 
78 
8 
78 
FL 
Wh 


— n 
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'reach bepond the line a b, 


which thall cut the line ab 
in two points, as in e and f, 


 wideneſſs, 


is the longeſt line, then take 
ab, next t 


ther, ſo haue you made a right 


at a right angle. To plate the 
3 ht angle doe thus: 
tount 40. 
whereto bing the center of 4 1 


the Grad 
vpon _ 


CaCO CL A\wEasw Fg ws w 
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* Perpendicular ſhould fall 77> i 


from the point d, therefo2e 
place the one fote of your. 
compaſſe in d, and apen the 
other ſo farre , that if may 


and ſo ſttike an arche ef. 


then your compaſſe reſting — REECE 
at any ſcantle, fire the one * 


foote inf, and with the other — 
ſtrike an 3 by 
arch e f, the compatte at the = 0 
flxe the one foots .. 
in e, and with the other troſle the lat deſcribed arch in the point 
g. finally nm ſtraight line from d to c. foz i Pere 


NIE ths line a bd. * 


PROP, 5 III. 
To make aright Angle readily. 


aue one line into ffne 
equall parts, as c b that c 


thꝛer ot thoſe equall parts foz 
foure of thoſe 3. 

equall Row! foz ca: laſtly, 

couple thoſe thate lines toge⸗ 


angle at a. 

Bp this meanes may you 
eaſily open the legges of your 
Geodetical ſtaffe vuta a right 
angle, oꝛ place the graduator _ 


pon the leftlegge, | 1 


or, then count 30. 


quali 


legges of the 


I amongſt the _ diuifions, next note 50. e⸗ 


To place the 
Geodericall 
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To place the 
Graduator at 4 
right angle vpon 
the left legge . 


12 The Topographicall Glaſſe. Cu "_ : 
quall parts vpon the Graduator,now thecenter of the Graduator 


reſting fired, moue the right legge, an? the other end ofthe 


Gr 5 duator vatill 30 v pon ”— legge, — eq uall parts vpon 
| ail the legges reſt at a 

bf x ngle. | 

Now to place the 8 at right angles, count 40 vpon 

; eft legge,whereunto bꝛing the center ofthe Graduator then 

ke 50 vpon the right leg and z o vpon Graduator interſect, 

* you | heirs the Graduator at gue angles, 


| Otherwiſe: 
Diawe a femicirde a b cd, vpon the center e, da being the Dia- 
meter: finally. from a dꝛawe a line to touch the circumference as 


at h oꝛ c, then from b oz c dzawe a line to d, ſo haue vou made a 


tight angle. as a b d,oza c d. 


Pas. V. 
To make an angle like to any angle aſſi igned. 
Vis pꝛopoſition wil ſtand you in much ſtead in the ble of the 
| lains table, and is en, r : 


| c is an angle, and yoube required 


{TEARS 
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Cu. 3. The Topogra hicall Glaſſe. 5 
eguall thereunto , which to doe, open the feet of your compalſe 
| fo ſome reaſonable ſcantle, placing the one (ote ina, and with the 
- other ttrike an arch 9ner the ſides 'ofthe angle, as de: the feete 
5 vnſtirred J place the one foote in the line fc, and with the other 


ſtrike the arch i h next do J take the diſtante of d e, and fit it in 

the arch i h, from i to h: finally, J lay my Ruler vpon the point 

i and h, daawing a line from f towards h inũnitelp: ſo haue J 

| made an angle cf g. equal fo the aſſigned angle ac : this pꝛo- 

: poſition will ſtand you in ſingular vſe fo2 tranflating of plats 

tom one paper to another, ano fo2 pzotraction of plats and di⸗ 
— FI re the Plaine table. | 


858 


10 Laut- a line paralet ro any af oned line, 


dae a une — chooſe ö | 
two points in the alligned — . 
line at all adnenfures, as c A | 1 
d, now open pour tompaſſe to what diſtance ou pleaſe,o2 rather 
to any diſtance aſſigned , then place the one font in c, and with the 
other ſtrike a fragment ok an arch, doe ſo at d: finally. by the 
extreames oftheſerwo arches 2 à right line ef, which ſhal 
be goa fo 2 b. 


= Prop. VII. | | 
8 To duide a line i into two cquall parts, or to\find the middeſt of a- 
: ny line aff gned. | | 


i A Bisa line aligned; which za are to diuide info two vequal 
parts, oz find the middeſt betwixt the point a and b,which |}, - 
to doe open your compaſſe to any reaſonable ſcantle, and then 
placing the one foct in b, withthe other ſtrike the arch d a c, that 
wideneſſe remaining, place the fired foot in the point a, and with 
: the other ſtrike the arch cb d: now note the interſectian of theſe 
tt wo arches, as at c and d, fo a line dzawne from c to d diudes 
>  thelincabintwo equall parts at the point e. 
J will not ſeeke to deliuer rules to divide a line into a nums 
ber of parts, noz to giue any part of any line, becauſe it is pers 


fozmed elſe 1 8 with ſingular eaſe and dexteritie. Y 
| C 3 | I OP» 


4 


r 


| 14 5 The Topographicall Glaſſe. Cnar. 32 
, * PRO P. VIII. ty ; 
Thfee points beeing giuento find the center ofa circle that nal! 


ut all the three points. | 


Dube taught in the 6. Bocke of the Geodetical! Staffe to 
| find the center ol any Polligon, Chap. 23. therefoze here J 
ill onely teach you certaine eaũe wales concerning circles, be- 
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—— \ canſeyottſhal haus great vſe thereof in deſcribing ths houre lines 
{84 | in my Circular ſight belonging fo the T opographicall Glaſle, a b 

| c ate thꝛꝶ᷑ points taken at all aduentute, and you required ts 
ind the center of a circle that ſhall cut the ſaid thze points: firſt 
heteloze. from a to b dzawe a line, and vpon the point b erect a 
Perpendicular by the 2. Prop. which extend intinite, as b d, then 
m c the 3. point extend a right line to a, and vpon the point c 
das befoꝛe erett a Porpendicular,as c d:now muſt you note the in⸗ 
terſection of b d and cd, as at d , then dꝛawe a line from d to a, 
fo2 that is the Diameter of the circie: laſtly by the 7. Prop. find 
the middeſt of the ſaid line d a, as e, which is the center ol a circle 
whals arch ſhall cut the 3. alligned point a band c. 

if | 


- v w 2 
66 a, BR - 


Comm The Topographicall Glaſſe. 3 


| Otherwiſe : 
Ab c are thꝛee points ginen, firſt from a tu b Jdzawearight 
reare aa Perpen⸗ 


line then from b ta c: laſtly, by the 1. Prop. | 
dicular in the middeſt vf a b and another in e middeſt of bc, as 
e d, and fd, the tnterſection of which two rpendiculars, as d 
is the true center. 0 
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| Otherwile : 1 5 

Let the 3. points be a be, open your compalle to ſome reaſona⸗ 

ble ſcantle, let it be moꝛe then halle the diſtance that is betwixt a 
b, with that wideneſſe ſtrice a paztion of an arch vpon the 
point a, doe ſo vpon b, and note the interſection ofthole two ar- 
ches. as fg, doe likewiſe to b and c, and note the interſection of 
the arches. as ih: laſtly, pzoduce a line from i by h infinitely, doe 
ſq from f by g. noting where thoſe two lines interſect, fo2 that is 


oy TR 


N 
r 


RTE 
A 7 
1 
5 
25 
; Mot 
853 
* El 
1 
1 = 
eg 
5 
2 
FS 


Poze oftheſeconcluſiong might be ſet do 
ficient to peꝛfoꝛme whatſoeucr is needfulli 


CAL. IIII. 5 
The making and compoſing ofthe Topo- 
3 graphicall Glaſſe. 
e Irſt pꝛepare a pe 


but here is ſul⸗ 
this Booke. 


e of wodrequiſite fo ſuch a Thc confirudion 
purpoſe, oꝛ a peece of plate it you will haue it in phicai e 
mettle, & let it be 9. inches ſquare at the leaſt, 
Aas d boz ac, then vpon the center r deſcribe a 


f s diameter, as p q,aquarter 


circle of thee incl 
— clan inch,from that — other tircles as 
tu, which diuide into 24. equall parts, as here 

| | if is, 
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Cuar. 4. 


it is. and ſet figures accoʒdingly an inch, oz ſome reaſonable di⸗ 
ſtance from this circle, deſcribe another circle, and diuide the 


ſame into; 2.equall parts, and there appoint the 32 winds, as 


pou map plainely ſee next vnto this deſcribe another circle and 
there plate the Geometricall Quadꝛant thus. 
Secondly, in the Quadꝛant of this laſt circle e g. dꝛawe the 


oꝛdinarie quadꝛant i fh, and diuide the ſides i fand hf into 120. 


0260 equal parts,. then keeping the rule vpon p center r,+ cach di⸗ 
uiſion in the ſides it, and th,as pou mooue him from diuiſion to 
diniſion, make markes in the circle e g, ſo haue you pꝛoiected the 
Geometricall Quadꝛant ith into the Quadꝛant ol a circle e g. 
About this cirtle deſcribe another circle, and diuide the ſame 


into 3 Go degrees, as the oꝛder is, dꝛawing paralel circles to plact 


The Card. 


1 


the figures,as in the demonſtration. 

About this laſt graduated circle dzawe an other ſome halfe an 
inch diſtance oꝛ better,as a b c d, andbetwirt the graduated cirs 
cle r, and the circle a, d2awe fiue other paralel circles equidiſtant 
one from the other, as in the figure: Laſtly,vpon euery two de⸗ 
gres make an Iſoſceles Triangle round about the circle: you 
may better perceine it by the plaine demonſtration then vnder⸗ 
ſtand it with multiplicitie of wo2ds. 

Theſe Iſoſceles Trian gles ſerue aptly and pꝛeciſelp to expꝛeſle 
the fiftieth part of a degree from 10 to 10 tc. thus, 

All the ſides or the Iſoſceles vpon the right hand are —_ 
into 60 parts with the paralel lines, reckond by 10.as 10.2 


30.40.50. 60, beginning at the vtter circle a, and ſo p3octeving 


to k, ſo that ik the Index tut the right ſive ofthe Iſoſceles in the 
ralel it cuts ſs many degrees and 20.minutes,tc. 

ut fo2 the left ſideof the Iſoſceles the diniſions doe begin at 
circle k, and ſo pꝛoteed by 10 to the circumference, as 1 0.20. 
30,40.50. 60, ſo that if the Index cut the ſecond paralel circle 
counted from k, it cuts 20. minutes. 

See the enſuin g figures in the f: ded ſheer. 
Thirdiy,you mult pꝛouide a Card to be placed within p circle 
p q. diuided into an 120.equall parts, and therein dꝛawe a Diall 


acco2ding to the Ar imuths of the Sunne, foz ſome particular las 


kitude ( but that von may omit ifyou will, becauſe my new fight 


intrument perfoꝛmes it) the deliniating is perfoꝛmed by the A- 


*gee the vie of 
the. Circumfe · 
cut Of. 


zimuth at is ſaid: the houres be num bꝛed, and p moneths wꝛote 
at euery ſeuerall circle, wherein you moſt obſerue the houres ac⸗ 


to ding to ihe time of beate: and becauſe J will not trouble you 
ouer 


| Chats | The Topographicall Glaſſe. - 
onerlong wi th the making, behold the figure which J will cauſe 
to be pꝛintet in a mne en er <p 
lame. | - 
8 e 
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Athene to this Inſtrument thers belongeth a circle ob 

mettle equallin Diameter to » q, all which muſt be cut out, only 

a narrowe lymbe remaining tuſt to containe the bꝛeadth that is 

intercepted bet wirt the ciic et, and p q, the vtter part of this 

lymbe is to be diuided into 9. equall parts, as in the figure, 

and this circle is to mone about th e circle p q: at euery quarter 

of this circle there is an Index left of ſufficient length to reach o- 

2 ner the circu:nference ab cd in the great figure, and of ſufficient 

# ' . Qrengthto heare ſuch ſights as are to be placed thereon, | 
: Scethe enſuing figures in the, folded ſheet, 

Upon the Index i and h there ber placed the tws ort ſights 

marked withk and ] : theſe two fights haue twoſinall graues 02 

channels cut thzough them loꝛ one to looke thꝛough , and in the 

tou of the ſights at the end of theſe. groues there bee certaine 

dn left == heads 12 the figure: theſe two ſichts 


node 


ic 


$10 18 Ihe Topographicall Glaſſe. Cuard. 
Bis Ne need? to bee no longer then from i oz h to the graduated circle, 
it! and they be made to fold downeeach vpon his pꝛoper Index the 
th pairiclpat vle of theſe ſights is to ſquare land, and to find where 
1 the Perpendicular falleth vpon the baſe of any Triangle in the 
1 EE open field, as in the 31. Chap. 
As fo2 the Demicircte „ it is a ſmooth peece of wood, but 
if | bzaſſe, whole bzeadth 02 diameter needeth not to be limi- 
ms | ted but is beſf to agree with the diameter of the Planiſphere. 
—_ aint therefoze a a center, and theteupon deſtribe a ſemicircle 
Weg IN . g moꝛe large then the circle p q in the Planiſphere : 
ny | F all within whichcirrlets tobe cut out,vnlefſe you pleaſe to leaue 
0 | 4 wy .cerfaine artificiall bzanches to hang a plumbe neately at, 
160 a as in this figure, ubith will ald bean tiſte your Jafftument; but 
ML they malt be lo wꝛought by — „that 10 not the 
! circle to folddowne. Then fome two inches 02 better di- 
1h B - [tant from thts citcle cr deſcribe another, and AS to that 
\ || circle d there ofthe plate chat is 851 7 euen 


. Sev. the precedent gene len 0 folldeath 
| is Demicircle fo made, he mut be fu pozk with An! | 
„ | artificially w;onght,anv the ſaty® tie ſo done muſt | 
11. = be placed byon the. Indexes g and f, as hereafter: but firſt J will | 
en teath vou ta deſtribe the Aſfronomicall cixcles , and Hoꝛologicall 
1 arkes, as ale tapzoſed Oeoniet 6 8 ic. vpon the ſaid de- 


micircle. Ne 1885 
09 | s fo2 the Aﬀonomicall circles; though the graduation there- 
{| li | | 898 new oꝛder, pet will J not ſtand fo pꝛoue the ſame 
136 tet | Geometrical demonſtrations, referring ſucy to the fifteenth 
M0138 18 | = e of Ramus, where thep ſhal find, p Circles are as the ſquares 
in Ei which are madeoftheir diameters , and that their diameters are 
as the Circumferences. 

1 Pou ſhall therefoze doe no moꝛe but diuide the circumference | 
{ d e into go. parts, and ſo dꝛawe paralel lines, and figure the | 
r ſame actoꝛdingly, as in the figure: and note ik vou make the di⸗ 
1618 | ameter ot᷑ this circular fight to agree with the diameter of the 
© MH 13 Planiſphere, then haue you no ſuppoꝛters at all, and this beſt, 
1 6 But now foz theYozologicallarkes , they be moze difficult 
1 j to perfozime : you ſhall therefoze at each end ofthe foꝛmer demi- 


* 
eee — 5 
1 We." — 


1 - - circle appoint the moitie of the Zodiacke, euen as vou be taught 
W | | in the 9.place ofthis Chapter: let the South moitie ſtand at 
WE Sk + ro0hha Nozth at.or, then vpon the center a deſcribe the cir- 


vpon _—_— — the 30 degre of 
Taurus, m | Ee , | | 


befoze:ſo haue you fil 

. of the mr | 

"Then fo2 the houre lines anſwering to the South moitie of 

the zodiaque, looke what ydu did to the Tropicke of Cancer, and 

doe the ſame here "of Tar Tropicke of Capricorne: and as you 
de 


Cnar.qs The l Glaſſe. 19 "Hf! 
cle rr, which we tall the Equinociall, and ſo vpou that center 1 
deſcribe the Trapique of Cancer and Capricorne, which here are if 
both but one circle. ext vpon the ſaid center deſcribe other cir- 1 
cles, as the o degree of 022,02 any other, as occaſion requireth, 1 
vy placing the one foote in a, and extending the other to the degree 1 
in the Zodiaque aſſigned. This ſa done, repaire vnto the Table 11 
af Duns altitude in the firſt 2ookeof the Geodericall ſtaffe. Here Ghee Ft 
+ there ſerke the altitudeofy Sun at ta of the cacke, he bering in . e ff 
the o degree of Aries 02 Libra, then finding the like altitude in the gane. Wl 
Demitircle b c. I place a ruler vpon the ſaidvegree ofaltitude, (Hi 
and vpon the center a, and ſo I make a ſmall pꝛicke in the circle Wl 
of the Equinoctiall, where the ruler cuts: this ſo done, I doe the [i 
like fo the houres of 11 10 9 87 and 6oftheclocke, ſoz no 1 
further doe the houres extend in the Cquinociall : theſe pꝛickes 1 
p2ecifely done, and apparantly noted, J doe the like in the circle 14 
5 ofthe o degree of and , ſo haue youth2&pzickes , then muſt ml 
vou ũnd the common center, ot each z:match p pꝛicks as you bo 1 
taught Chap. 3. Pꝛop. 8. and thereby deſcribe thoſe hozologicall i 
arkes. | 
But now, foꝛ that you hall want pꝛicks to deſcribe the houres i | 
of / and 3 a . — d 5 befoze none, pou moſt deſcribe "nt 
another ci 1 
q 


| and they will — go he, the lelt 


vſed the o degree of us, ſo deale here with the o degree of 
Scorpio ſo haue you wo pꝛickes to deſcribe your arke by: 
1 as fozthe 3, they bee thevery ſame that foꝛmerly you made in 
5 the Ehuinoctiall: and if points fo2 the ſtriking of the arkes of 7 


: and 8 befoze none, and 4 and 5 after noone be wanting, dzawe 
1 other blind paralels from ſome degree of Libra oꝛ Scorpio, 02 
- from both. t accoꝛdin the altitude in the table, and after⸗ 
wards pꝛoceed as befoje: ſo haue you finiſhed the arkes of the 


ue, and they will bend towards your 


= DSonthmoitieofthe zodiaq 
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right hand. 

Do hauing placed almall ſight fixed in the 9 90 vegree,the foze⸗ 
partof ns finiſhed. 8 
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, 7 Uvon the backe ſive this Demitircle is pzoiected the parts ö 
of the Geometricall Quadꝛant, and Veſometricali Scale 3 
thus g | 

ke tt the Diameter of the laſt Demicircle, which make the | 
Semidiameterof another circle, as ab, now making a a center, | 
and a b a Deinidiameter , ſtrike the Nuadzant of a circle b d c, 
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hl 5 ſquare as fde a then diuinz d e and d f, each into 60 equallparts: 
{1 | BE: next inthe middeſt of the line a b make a point at g. on which, as 


| acenter deſcribe the Demicirle a i b equall vnto the foꝛmet De- 
r 6 - micircle ,now lay a Ruler vpon the center a, and euery of thole e⸗ 
i fe qual parts both in the line f d and d ce, making notes in the arch 
i a ib where the laid Ruler touched at euere part. 
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Theſe parts ſo pꝛoietted vnta the circle a ib, you ſhall von 
the backe ſide your Demitircle ſtrike an arch of the bignelle ofa 
i b. as m n o, where place ali thoſe parts, as they be in the enſuing 
figure dꝛawing paralet lines toꝛ figures accoadingly. 10 


Now if you would likewiſe place the Opſometricall Scale 


hereon aiſo,btcauſe there is rome ſufficient and ſpare, dzawe a 
circle within the circle mn 0,as pq, which furniſh as the fozmer 
with paralel lines, and ſo fromenery : 5 part inthecirclem n o, 
the one vnd of the ruler fired on {,p2oduce right lines ouer the pa + 
ralel circles, and number them by the, as 3 69 ending in 12, 
iuſt at 60 in 10 

thꝛer other parts, by pulling right lines from enery 5 _ the 
faidcircle mn o, and then wꝛite vmbra recta andvmbraverſa, 
as you may belt perceiue in the enſuing figure: this done , your 


e ficlt circle: now diuide every of thoſe parts into 


that the ane. 
faidDemicirc 


22 he Topographicall Claſſe. Cui. 


metricall Scale map vou ſtxe a plumbe, and oner the Bore with 

the Needle a certaine point iuſt under 12, which will ſerue to 

kee pe the Anſtrument paralel and vpright, which the croſſe Nee- 

dle will as wel doe, hut both are not amiſle: the old ſong is, Two 
ſtrings are good to one bowe. | 

The moueabis Mort is vet pertinent to this Demicircle,and that is a moue⸗ 

. able ſight. which is to be moued round aboaty circumference of 

the ſame fiduciall enge therofalwaies concurringoz pointing to 

the center a, as h g. Take therefoze a ptete of Bꝛalle ot᷑ the 

e | thicknefle ofa ſhilling oz better, appoint therein acenterat f, then 

| Wt -_ fake the Demidiameter of the great circle a b in the Demitircle, 

| (1 640M | and place the one footg of youx compaſſein f, and with the other 

2177: 1s rike the arch h b. and from h to f pꝛoduce arightline ; then in 

wh | the Demicircle take the @emidiameter of the Tropicke of , 

1 | placing the one foot of your compaſſe in f, with that widenes de 

=. | ſcribe the arch k 1, then take the Semidiameter of the Equinoci- 

all ar, and with that wideneſſe deſcribe the arch g m, ſo is gk the 


1 length of the moitie ol iaque. Now to plate the 12 
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reit a Perpendicular gi, then making ga center and g k the Se- 
midiameter, with that widenelle deſcribe the — of acirs 
_cleki , which diuide inte thꝛer cquall parts, next diuide e⸗ 
uery of thoſe parts into thz& equall parts, ſo doth euer ot thoſe 
parts repꝛeſent ten degrees of the zodiaque: now from euerꝑ of 
theſe degrees muſt you let fall a Perpendicular vpon the line o2 
Semidiameter g k, as you map perteiue by the p2icked lines q 
and r, ſo is that line diuided into 9 vnequall parts, which doth 
repꝛeſent the one Q uadꝛant of the zodiaque,containing » and 
zz , and to pꝛouide foꝛ the reſt doe thus. 
: Some reaſonable diſtance, as an inch andbetter;0zawe a line 
b mparalel to h g, whereunto dzawe 11 paralels at ſuch diſtance 
© _ as they be in the ſigure wherein mut be placed the degr.fignres 
and characters of the 12 Signes as in the demonſtration they 
be: euer paralel is diuided as g k is, by placing the one foote of 
your compaſle in f, and ſo fetching each degree from the line g t 
to the other paralel „and at the ending ofeuery third degree the 
line is ſkrooke quite thzongh , ſo that there he two lines paralel 
1 * and k I ſtrooke 3 ng doe limit 
. the be 


ee eee e d b eee 


and ending ol 
5 . and Kazth fignes at the head, 
as here they be. 
, Jn the very point there i the o2dinary naht placed ſuch as 


be in the graduating of this light finished. 

- Thi 2 7 ufohe 2 — there mul 
0 — eece ol like quantity ſoldzed thereunto. as left go 
5 ing —ͤ—ä— — after beuded in ſuch ſozt that it = 
claſpe ouet the Demicircle, fo doe theſe two peeces hold the ſaid 
Demicircle ſtraitely betwixt the ſame, that it may mooue ſtrait⸗ 
ly and equalſy along the ſame; in ſo much that the arch hb will 
fi alwaies bee carried vpon the Circumference b ein the Demi- 

s . circle. | 
{  Cgandghdce repꝛeſent the diſtance of the two peeces one 
from the other , which is the iuſt thickenelle of the Demicircle. 
eicher would it be amiſle to haue a ſmall ſcrew pinne vpon the 
backe oꝛ further ſide of this moue able Sight which would make 
the ſaid Sight mooue the moze ſteddte, 
10 The next thing pertinent vnto this Jnffrument,is a Baxe 

| to hold the eedle. The Boxe. 
The Circumſereute of this Bore mult agree with the cir⸗ 

cle er q in the great figure, foz within that ciccle mutt he Oye 

. ame- 
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The Needle, 


60 in the Noꝛth, o in the Eaſt,and o in the Welt. 
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Upon the Bore aboue the alaſſe. ſtands a certaine crooked 
wire. 1 aroun” knob in the middeſt iuſt ouer the areltree 
that beares the Net dle and iuſt bnder the plumbe when the In- 
ſkrument ſtands vpꝛight. 

11 The vert thing is a Needle , which mult be pzonived in 
manner following. une 
is fo2 the Needle , J would haue it ade line two Needles 
ted dogether at right angles, as you map ſee in the enſuing fi- 
guxe, and 15 ſhall flod it hereby moze true and apt to wozke 

the lingle Needle is. ſoꝛ it will bcepe the inſtrument para⸗ 

and vpzight without the helpe of the plumbe , cut the degree 
2e pzcriſely,and ſtand moze directly, 
Me Now 
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| Nom thisneevlomutbe tecchoddvithaKondons, and it is 
. very-cequilitothat ths lait ſtone bs good therefoze make choyſe 
'  ofane thus: The vel ſtones be thoſs that tome from thecoaſts 
bk China and Bengalia 

fomewhat ſanguine-, if they be right, they will dꝛawe vp their 
owne weight: they be heauier then other; there is another 
neere as good which commeth from Arabia, they be bzoad like a 
tyle-ſfoneand ſomewhat red coloured. 

Ak the —— ſtone haue loſt his vertue, thzoweit into the 
fire, and let it n and then quench 
. , ſo ſhall his power bee multi- 
plied. | 

Pour ſtong thus oꝛdered you thal make cleane the Nozthend 
of your noedle,anvadrho very end thereof with the aus, this 
Vocal tate that — — — 


77 


After pou hs touched the end of the needls, 

ballanced befo2e por ſhal find the ſame end to h 18 90 

a0 were the 6 * vaſkilftll pole many nee⸗ 
dles: 


the colour whereof is like to yzon, 02 
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dles: and this is talledthe Declination of theneedle vnder the 
Hoꝛizon, therefoae-let the end that ſhall not be touched be the 
heaner befoꝛe yotrvſe the ſtone, and after the application ofthe 
tone, if it be too heauie, you may amend the ſame. 

: The needle ſo touched che South end thereof will not popnt 
Mazneticall me- gut into the Donth , foz that the Magneticall meridian wherets 
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il 408 he needle poynts, and the common meridian wherein the tuft 
11 Douth ſtands. differ: foꝛ the Magneticall meridian is a great 
5 3 tircle, as the other is, and alſo paſſing by the Zenith, diuiding the 
Tf Y | 021zon into two equall parts, the interſection of which meridi⸗ 
1 an with the Yozizon is the point whereunto the needle turneth, 
„ The dar nen of which is called the Uariativn of the needle: and at London is one 
1 c Needle. 
„ | point of the compaſſe 02 1 1. degr. and 1 5 minuts, weſt from our 
D ommon meridian: and this is the cauſe that in all poztable ſun 
1 ials, the line which the needle ſtandeth duer doth not point iuſt 
LEH | vatothe 12 ofclocke marke, noz lie vnder our common mert- 
Fine: it dian. Laſtly, pꝛepare a hollow ſocket of bꝛaſſe with a ſcrew pin, : 
2}; | 3 the ſocket to be ſcrwed on, as the oꝛder is, ſo is your Anſtrument 
TH 1H * | Portable Dyals. finiſhed onely pꝛoniding a Staffe foꝛ the ſame : the th2e footed 
ET | ſk#ffe is belt to place it at all heighfs,andinall places. 
r And one ſpetiall note you nit here obſerue in the delineating 
r of this inſtrument, that is, ti haue a care that the bodyof the 
r | inſtrument be iuſt foure ſquarg, and that the ſides of the ſquare 
1 | ive paralell to the diameter ofthe circle that is diuided into 360. 
Me degrees, viz. that two fldes appoſite lye paralell to the line 
1 Ho a c, and the other two oppoſite des to the line bd: and if you 
11 1 woꝛke by the helpe of the needly, be tome a⸗ 
r bout you, but ſuch as you know Kinde t wiſe 
0 Wo = of purpolethepbeare a Loadſtone abi may con- 
111 ſound yum your wozke, ry 
11 CHAN V. 
1 To ſer the parts of he Topographicall 
1 li” Glaſſe together. 
4 IF Aung now finiſhed euery part of this inſtru⸗ 
1 een and — urs to ſet him to wozke, 
1 Gl thus mult the pts be toyned together. Firlk, 
1 vpon the center in the body of the inſtrument 
1 place the circle with the Index f gh1, and 
Ao within this circle place the box with ſcrew pins 
1 do keepe downe the circle, in ſuch ä 
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is ſaid, aud let the Box be furniſhed with his Herdle Carde, e 
Glaſſe, as in their pꝛoper is taught. Next place the great 


Circular fight vpon the Index f g, andthe other ſights vpon 5 
dbd1ther Indexes: plate them artificially as vou be taught befoze. 
Pert put the moueable ſight vpon the demicircle, and ſcrew the 
ſocket tothe backe ſide: ſo is this inſtrument pꝛepared to wozke 
as the Theqdelicus, Topo raphicall inſtrument, Geometricall 

Quadrant, 92 as the Circumferentor, and may le fo: p plains 


ie n bye . uy . 
eee N 88 


& 
7 F " —— Eg n ** , 
2 . ee Fa r * E RIS Me PI nag conf Fug dr tp 2a a LOT Aa NY es ee OE 1 : 
. 5 $45 ay Ro 1 5 i ee Roy CES I ne or ON ESE EI OO OC OT DER Pk yy A 9: coo mera 
8 % * N 8 Su A N 4 CNN N Dog e n l W l 10 9 DES 8 2 WEN Sr WA: WEIS 


 Table;as ſhall follow after the ref. 


To worke as hi Theodelitus, and 
Topographicall Inſtrument. 


* os 
| HAP, VI. | | 
The deſcription of che Theodelitus,and Topogra- 
phicall Inſtrument, with the neceſſity of refor- 
| mation thereof. 


| F TC w De Theodelitus is an inTrumentconfiffing of The deſcription 
2 . a Planiſphere and an Alhidada: vpon the Pla- of the Theodels 
fniſphere there is deſcribed a circle, which is 
© ; diuided into 360.degr&es,tc. Mithin this cir- 
82 cle there is inſcribed a ſquare, which is parted 
"Nx, into acertainenumberof equall parts, which 
doe rep2eſent parts of the Geometricall Qua- 
drant, andno moze diuiflons oz graduations bee in the Planiſ- 


phere of the Theodelitus. 1 of 
The Alhidada is a ſtraight ruler with afivucialedge,moning 
equally and truly vpon the center of the Planiſphere, whoſe 

length is equall with the diameter ofthe circle in the Planiſ- 

phere , vpon the two ends of this Index oz Alhidada as flxsd 

two folding fights. - _ b 
But if vou make this inſtrument like to that which Maiſker The deſcription 
Digges calleth the Topographicall Inſtrument, then is there a ie N 
Bore and a Needle placed in the center of the Planiſphere, ouer 


uhich there doth ſand a perpendicular. whereon is placed a Se- 
© micircle, to maue vp + downe vpon the vernendicular, and ko 8 
ie deut with the Albidads. This Demicrcloisdinidedinto 
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twice 90 degrees, both ending in the Semidiame ter, which Se. 
diameter ſtandeth vpwards; the arch hanging towards the Pla- 


mipherc + within this Demtcircle- is deferibed the Geome- 


tricall Quadrant, which ſerueth foꝛ height whoſe parts, and alſo 
the degrees ol the Demicircle be cut by the fiductall edge of the 
perpendicular: but in this Glalle the Diameter of the Demi- 
circle lpeth downewards , and alwaies paralell to the Plant 
phere, whereas the other is moueable: Andas in the other De⸗ 
micircle there be twice o. degrees, herre is but 90 degrees in all, 
ſo that they be twice ſo large as the other. Certataly this Demi⸗ 
circle without ſhewing further reaſon, is farre ſurpaſſing that 
of . Digges foz.diuers good reſpeas J might well taks acca- 
ſion to ſpeake of. 

But,foz that Happily ſome will ſay the Theodelitus befoze 


was perfect, and then what needeth this alteration;it was but 


the Authozs particlar conceit, without any neceſſitie at all. Bo 


gl - ſatiifaction, J anſwer , that there was aneceſſitie of al- 


as well in the Planiſphete, as in the Deinitircle. Tots 
ng the Planiſphere ſee how you bee tanght ko attaine to the 
minutes ok degr.cut by the Index by helpe of the Iſoſceles Tri- 
angles, then is the Quadꝛant pꝛoiected into a circle, and what 
tommoditie haue wee thereby?” marry much moꝛe xoomeb 
fo2 thenedle ( whoſe large nelle is required) and other ci 
nerdfull and pleaſant to be added hereunto, as the Ma ners 


_ compaſſe and other cireles to tell the houre of the night by che 


Mone. And laſtly, touching the alteration of the Planiſphexe, 
looke vnto the 4 Indexeshowrequiſitethey bee fo2 the meaſu⸗ 
ring of grounds, and to what great purpoſe they ſtand you in as 
in the 2 ; and 34 Chap. Touching the alteration of the Demt⸗ 


circle.lef enery man acknowledge the neceſſitte thereof, foꝛthat 
von tould not take any altitude of the Sunne, oꝛ any other won 


ftialibodieo2zobiec ſituate in the heauens oꝛ vpontheearth , if 


ſo the altitude thereof erteeded 60 degrees, f22 that von cannot 
emicircle bx 
reaſon of the Planiſphere, but in dæde the ſame might be better 


looke thꝛough the fight in the Diameter of the 


dealt with then any other thing Whatfoener* looke alſo tothe 


want of a plumbe to kepe yourtnſtrament paralell and vp2ight: 
fo2 which there was no tonuenient plate in the Theodelitus, 


which this Glaſſe hath ſulficient, though it be not needfull, by | 


reaſon. of the large croſſe erfo2mes the fame. 
Barely, 


thelt inpediments and rolecs woll confiveted;/let auy 
one 
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one of indgement ſuenlte t b the re were nat a neceſſity of reo 22 

mation; Whrch-: na it in heert dant: ſa & kuolo it by ati ſa and 

o be re quiſite tobe done withaut oſtente 
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29 ſearch the p proportion 5 Hasen e * 
nil ene ſuchlike. | 00 
3 * 212 
EN"! N this kindof: wore tone bib e To find the pro- 
{ {Df thencedie,o2ſuchtike:. if you ſteke the pꝛo / un 
5 poation of a ſield oꝝ ſuch like, go into thathart 9 
4 ol it, fram which you may ablerae-all the an⸗ 
ales (end it weroconnenient if white papers 
I = inſtrument, — os at what angle pou 
: pleaſe, place there tos the Index that beares the circular fight, 
vpon the o degree of the circle in the Plaozſphere, remaining 
there. cred the lame by looking th2eugh the fights vnto the firſt 
angle, then the inſtrument relting, canucy the ſaid Index to the 
next angle. vpon your right hand, and note doſune what degree 
the fi dus all edge ol your Index dothcut in pourtablebooke. toe 
bio from angle to augle right wards vntill you come vnto th lat. 
and buꝛite them downe in vaur table bodhe, in manner as ſol⸗ 
loſweth: the inſtrument xeſting unremosued . convey your Index 
5 ——— ight hand at pleaſure,obſcruing thzough þ ſights 
ſome marde, a bee diſtanzg dom von accoꝛding to the 
quantiy of the field, and there mut be your ſecond place, At this 
place, plant pour inſtrument by helpe of your backe light, in ſuch 
oꝛder that the line where the degreestahe beginning map point to 
my ur ſi 11 57 And here nhewiſe vou muſt beginne at the an⸗ 
N att he laſt ſcation was your fixſt angle And note the 
the ſame Index pꝛaceeding from angle to angle 
ag ee till vou come to the lat, ſkill ee the quantity 
a angle one as befozc; . 
Theſe angles thus obſerued at both fations, reſoꝛt vnto ſome 
plaine and ſmoth peece of vellam oꝝ paper and there deſcribe a 
tircle, and by =o of a p2ott attaſto2 4, indeed the cozd diutfions 
you mp Dtaffc be molt excellent) * out euery ſeuerall angle 
0 3 | in 
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in the tirtumterente of the cirtle. and by thoſe markes from the 
center of the inſtrument dꝛaw lines inũinitely, next p2dtrac the 
line directingto the ſecond ſtation; which pzoperly may be calles 
theſtationary angle: vpon this directing line deſcribe another cir» 
cle, as farre off, oꝛ as neere to the other as ve liſt, and vpon this 
circle pꝛotracte the angles of poſition, obſerued at the ſetond 
ſtation. Now ſee where the lines meete, oz a like toucheth his 
_ ſo doe the interſections of like lines mit the true pꝛo⸗ : 
pogtion. . [ 
And fo get the diſtance , diuide the fationary line » 02 line 
intercepted betwirt the center of the two circles, into as many | 
equal parts as you pleaſe, and with thoſe very partes diuide the 
lines intercepted betwirt thoſeplaces whoſe diſtãce is required, | 
Now mult ye multiply the parts included betwixt any two ſecti- 
ons in the knowne diffance, conteined in the ſtationary line, and 
then diuide by the number ol equall parts conteined bet wirt the 
firſtand ſecond flation, r 


We will take Maiſter Diege his owne example, abcare the 
markes in the field to be meaſured, d the firſt ſtation, where you 
ſhall ſet the center of your inſtrument, his Diameter or line 
where the diuiſions take beginning pointing directly to a, ſo 
docef g the viſuall lines running by the angles of poſition of | 
the inſtrument vnto all the angles or markes obſerued, expreſſe 
my obſeruations at the firſt ſtation d. Laſtly doth h note go, de- 
grees, which directeth to the ſ econd ſtation n. ſo is d my ſta- 


tionary line, which muſt be meaſured, andi is 300. yard: Ree 
by I Sſeber « Fable, thus 2, % 4 50 


Der. 5 55 | 
e obſerued at 5 ö The ſtationar | 
my firſts Station. we angle ed 1 Fos. deg 


| Theh goingto the ſecond ſtation ”, where ye ſhal [nowp Jace 
the center of your inſtrument, the line del the 90 cs, Re 
beginning, pointing iuſt from m to me :ſo do the yiſu Fall 1 ines K. 


running to the markes before noted, cut new arg gles of poſit; tion, 
which ou muſt collect as before ina Table, thus 5 


| * ; KR 
Abolciof poſitioncolleRedar | | N 5. 2 * eln 
my lec ond ſta an STOP 74, TS Ss ry 
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Now if e e each match lines do croſſe 


hi 


? 


one the other, 


arts. Then ſe eing I am ignorant hat number of yards be con- 

NN TALK HT 6 T1 2c 

teinedin thoſe 1 parts o fly to tlie rule of proportion laying 
; 1711 | x $28 7 | j 5 f | 16 SY 
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. thus ; 
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If | K : thus, f x8. yeeld g SO ards, awharſhali IT 23 and +; T7 20 : 
1 therefore multiply 300 by ſo haue you 3 300% M bich diuide by 
11811 18, fo haue you 183 ich is tnakingafoote, Whereby Imay | 
Na conclude that berweene andi conteined 183 paces and one | 
181-35 ſootg. Thus of like ve n db, 75 or mas * 10 ; 
. a5 chor c. Teal an 217 «et <1} 
Ls J b 1c Crap VIII. | 
4 How to "Or the true Na ſmall Iſland "BY is | 
9 ut | incompaſſed with ſome Riuer, or of any peece of ground | 
1408017 en to the ſight, that lyeth in ſuch N that \ you 
1 th cannot Aug accefle ynto the ſame, b reaſon 
18/33 we 72 ennes, of 557 ih i 
W106 EA impedimgnes* | 
WH ib 7 'is Ahaͤpter 1 0 t geceſlarp, as well fo: 
M Wn Earth fa, and meaſuring grounds, 
40 N as foꝛ & ſmogęilphers arÞÞ ſuch like. Let there⸗ 
1 fozeab cY ef bee a peeci of ground ſhut vp 
11 within a March oz Riuer in uch ſozt that von 
1 ach to the ſahnt to meaſure it, as 
n —— ſceife out ſome ſuch place 
1 rte ol „from whence you | 
Nin al Sand toꝛners thereig, and there, as at g. 
i 5 you didwt the firſt ſtation in the laſt. 
WH > of aſecond? ration, 4s h, and thence ob⸗ 
1 es, as the ozder Is: andſas you map plainly 
1 ht the⸗ Bncurſe © ok the line a oy. pee: as gf, 
I 5 86.9 d. g, gb, and ha, Mh ejlif e nol 
1 ing wende and thorefozx p2oaxbe thereiſt. as du did in the 
1 Klatt chapter! lo cpall af, fe, e /d c, cb, aþd ba, beFFhe true 
| | / bounysof the fiely, | 
Wit itt | [ iid dye rig tage withoureal ulation, 
| M16 — — | |. Ffation® t Twne diſtante 4 POUr 
r | feco 1255 nd when you tome to * act, do 
Wi | | ndh dowge at randgſi, as J 
10 | \ yt appoult their pfAfance by 
ut 1 % en £02 fo 200.yards, 

bf found it inthe ſield then pzotraf the angles at both 


ſtations, and note their interſection as you bee wont, which 
done, 


| 
| 
[ 
[ 
j 
i 
| 
| 
| 
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done if vou delire the diſtante of any angles oꝛ cozners,as of fe. 
apply the leng of that line vnto the ſcale that you ſet g h by: 
ſo ſhall you unde fe 12. ſcae. In the ſame oꝛder, without A⸗ 
rithneticke, may you meaſure the lines a f,e d, d c, c b, and ba, 
wytch is all the bounds ok the field. After the ſame oꝛder may 
you mete gf, ga, ge, g d. g c, g b, ozh a, hf, he, he, hd, hb, oz 


any crolle line ouer the fteld to2 the caſting vp of 
as fd, fe, f b, og a d. ac, Kc. 'S op the contents, 


_ 


1 


I 
[ ; 


ly 


— — 
. 
— 


— — —— 


In the l 
Geodeticall Staffe, and by other inſtruments W | 
tedions to repeate in the vſe ofeucry inſtrument : and therefoꝛe 

Jam toſupply that in one, which is wanting in another, which 


* 


being knowne you map vſeinany. 
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Jo take a plat at one ſtation by the 
Theodelitus. 


500 pi Chapter isnof neceary fo; the ſetting 
<\{ fo2th of great contineats, but if you would 
|  bſe if in platting of fields, repaire info ſome 
place whence vou may obſerue all the angles, 
and towards the firſt angle vpon the left hand 
direct the Index being placed vpon the Diames 
ter, where the degrees do take beginning, the 
Planiſphere,02 body ok the Inſtrument reſting, conuey the In- 
dex from angle to angle vntill you haue gone round, and then 
meaſure the ſides conteining euery angle, noting the ſame down 
againſt the pꝛoper angle, euen as you bee Aab in the ſixth 
booke of the Geodeticall Staffe, in the third Chapter, treating 
| ofthis P2opofition: and then p2otract as there you be inſtruced, 
92 as inthe 27, Chapter. 


To take a plat at 
one ſtation. 
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CAP. X. 
To take a plat of Wood - ground by going 


round about the Circumference. 


NM this kinde of wozke at enery ſtation you To meacur: 
Nee mot locke thzough the backe ſight as well as 
DDA thꝛough the foze ſight,and like wile muſt mea- 
(| ſure the diſtance betwirt enery ſeuerall ſta 
— tion, ſo that the p2opoztion is obtepned by 
the direction of the backe fight. To be ſhozt, J 
= would meaſure this ſmall Trpangle abe, I 
plant my inſttument at c, making the Index looke to a, lying pa⸗ 
ralell to a c: then J note the degrees cut, and befoze J remoue 
the lame, J go to the other end ok the Index, and thꝛough the 
backe ſight J eſpy ſome marke in a right line with a c, and it 
there be none, J cauſe ſome to beſet vp, as e, and ſo J take vp 
my inſtrume t, and meaſure a c, and note that downe with the 


| 
| | 
| 


F — *, 


— 


a 
; 
| 


2 


\ 
| 


© 


number ol the degrers cut, the Index ill reſting vpon thoſe de- 
ares, J — cenfer of the inſtrument oner a, mouing the 


body of {was inſtrument, the Index till reſting, as at 


the firſt it was, vntill thzongh the backe fight J eſpy the marks 
e taken at my firſt ſtation thꝛough the ſaid backe ſight, The in⸗ 
ſtrument ſo reſking J turne the Index to point to b, he lying pa- 
ralell to ab, and then, as befoze, J note the number ok degrees 
cut, and befoze J alter the Jnſfrument oꝛ Index, J go vnto the 
other end of the Index, and thꝛougb the backe fights J obſerue 
ſome tree 02 btiſh in a right line with ba, which let bee f, then 
mult J meaſure a d, and note it downe againſt the number of de- 


grees tut at a, een ee Fw | * 


The Qeodetricall 


Stafle Lib. s. 


To vie 2 Needle 
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The Topographicall Glaſſe. i 
firſt part of the ſirth booke, it reſts at your pleaſure whether you ö 
will obſerue the mo bono fo2 as 5you be there taught il pon 


. 


there had beene moze. 
Now looke how you obſerue the angles and lines in the 


fielo, and in che lame oꝛder 1 vou pꝛotrad them vpon your 


paper x 
And here note; thatas vou wozke by the backe ſight with the 


in the Theodeli- Theodelitus, ſo alſo may you vſe the Needle by keeping the nas 


ds. 


The Semidiame- 
ter of the Hori- 
zon. 


Sec Chap. 28. 


dle at every ſtation, iuſt quer one place, and then noting the 
number of degrees cut, and ſo going round, the wozke is ese 

ſo that you may hereby perceiue the Circumferentor to bee boz- 
rowed from this inſtrument, and vſedby a ae application. 


fn CA. XI. 
i ori the plat of a Country,and thereby 


make atrue Map, and ſituate euety Towne and Vil- 

lage ac cording to their true diſtance, that you”) 
may bow the true diſtance W ithout 5 
e ä 


* * 


VE. Countr as it weth Adiscientroundabeut in 
vour 021300, we hold the Dejniviamerof the 
t £9] Yo2izon to conteine 180. Staþias, and ſo farre 
may one i: fo2 we muſt -alwaies when wee bc at this wozke, 
imagine our ſelues to be in the center ofthe Yo? izon,B and thence 
neceſſarily mult ſee to the Circamference, which is limited 
from-vs by the Semidiameter. But to p20cceve, your place 
being appointed, there ſet vp the Topographicall Glaiſe vpan. - 
is ffaffe, oꝛdering it in ſuch ſoꝛt, by helpe of the Needle,that. 
e foure Demidiameters thereof may point iuſt Caſt, Meat, 
Noꝛth and Douth,enery one pointing cozreſpondantly into his 
ke quarter ofthe heauen: then turne the Index with the ſights. 
euery Towne. Uillage,io2 Hauen, o whatſoeuer vou deſire 
ta place in the Pap, eſpying th2ough the ſights, the middle, oz 
in but ke in GP has Ptaple, 
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if it bea Churth Towne, noting at euerp of thoſe places the de. 
grees cut by the Index in great ciicle, and alſo the parts of 
| the degrees, which are pꝛoperiy called angles of poſition, and 
tollect you a Table of pour firſt tation thereby. 
| Then caſting your eye round about, ſearch ſome mountaine 
oz lofty place from whence againe vou may view all theſe places 
and appoint that to be pour ſecond ſtation then turne thereto the 
Index t᷑ note alſo y degreecut, this done repaire onto pour ſecond 
ſtatis foꝛmerlytound, where ſituate your Topographical Claſſe 
in al reſpects as he was at t e fliſt ſtation, turning the Index and 
ſight about, [1 obſeruing all ſuch markes pou ſawbefaze ,. and 
note againe the degree cut 02 angles of poſitton-, wꝛiting the 
name of euery place and his angle by it, ſo haue you col! eged a 
ſecond fable, which is loz pour ſecond ſtatio . 
Theſe things ſo done take a ſkinne of vellam, opall paper · 02 
what you pleaſe and in ſomeplace thereof appoi t your firſt ſta⸗ 
tion, about which deſctibe a circle which you muſt diuide into 
360 degrees be F gianing in that quarter of the woꝛld in whichthe 
beginning of the degree in pour Inſtrument were placed, oz elle 
pꝛotracting them by pour Staffe, as pou be taught, betaking ei- Tw. of the Ge 
ther of the wales from the center of this circle, to euery degree 9dcticall stalfe 
noted in your firlt table, there mut right lines be pꝛoduced inſi⸗ 
nitely, noting to euerp of them the name ok his place, now pꝛo⸗ 
tract the line of your ſecond ſtation, acco2ding to the degree cut. 
and vpon that line deſcribe another circle which vſe in all relpeas 
as pou did the fozmer, taking direction from the table, obſerued at 
your ſetond ſtation. | 
To conclude, diligently note the concurſe 62 interſection of 
gucrplikelines, making thereon ſome marke, as » with the name 
of the plate coteſpondent, and ſo you haue finiſhed. 
Now to know how tarre cuery of theſe townes tc. tre diſtant 
fron other, doe thus: meaſure the diſtance betwirt your Tations 
by pour Gcodeticall Srafe, oz this Inſtrument, as you ſhall bes 
after tang, by anp other Inſtrument, to you ſeeming be, 
and dinide pour ſtationarp line, o2 line included betwrit the cen- 
ter of the circies into ſo many equall parts as there be miles fur- 
longs, oꝛ ſcozes,bet weene your ſtations, this line ſo diuided mea. 
ſurc the diſtance of any place thereby, as pon doe with an o2di- 
naryScale in a mappe, taking the diſtance of any two places 
with pourcompaſſe, and applying the widneſſe ta the dinided 
line, foz ſo many equall parts as bee then included betwixt the 
0 3 feete 
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fete of yourcompalſe, ſo many miles, ſcozes tc. is it betwene 
the two places accozding to the denomination of the diuiſions in 
the ſkationary line. ks ER: 


. Il am deſirous to ſetdowne certaine townes in the County of 


det pets totheir true porportion and the epact diſtance 


of euety place from other,choofing therefore a lofty place for this 
purpoſe, as the Cordocke hut, from whence I may behold all my 
deſired places. My inſtrument there ſituat ed as is declared, re- 
moouing my Index to the firſt tone ypon my right hand, and 
neereſt to the beginning of the degree in my inſtrument, I find 
the ſame to be Hopton ¶ aſtle, which hauing receiued through my 
FRED rar he fiduciall edge of the Index cuts 18 degrees, remoouing 
| 155 he Index to the next towne Montgomery it cuts 70 degrees, 
| again the next Knooken ( aftle, it cuts the 134 degrees, and ſol | 
{| pot rightwards from towne to towne, vntill I haue finiſh- | 
923 5 +; man as y intent was, Wherecof I gather a Table as fol- 
44) fo. 4-24 


io Jower 
7 . = Bf 2 Degrees 
44 + | , Cf Hopton Caſtle) 18 + 
„ Mont-gomery— ms; 
E Knookin Caſtle --- | 134 + 
Whit Church | 170 


8 Sign Preto re ' 
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—.. fey, Sr * e. 


why 0). A eee 
— — 1” vo 


FE x | „„ | Shrewſbury — 171 
| Angles © poſition obſer- 2 Morton Corbet --- 81817 
| ued at my firſt ſtation, J Browne-clee hill 289 
| | „ Bewdley 290 
75 Hopton——-— } 313 
2 Tenbury———— | 319 
| [1 1 Ludlow =——— | 332 
„ . 33 4 Bridg-north — } 340 


wie, 
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This done, I behold an other high hill as the Mrebiia hill from 
whence I may obſerue all theſe places, and turning the Index 
hereunto I n the degree cut to be 2134 

Then c rrying my Inſtrument to the Wreking , and placing 
him in tpoinr ther as it was vpon the Cordoke, Iturne againe 
my Index to the firſt tone before noted as Hopton ¶ aſtſe, and 
noting the degree cut, I find it 25, then to the next Montgomery 
52 =, andſoto the reſt, as ye may perceiuc in the table enſuing, 


Ludlow 
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Ec 
| * 


Hopton Caſtell— | 25 
Fr: Montgomery ——— \ 52 
Angles. of poſition | Shrewſbury —— | 81 
at the ſecond Station | Knookin Caſtle — 9 
Morton Corbet — | 136 
3 WhitChurch — 147 2 
Bridg- north | 329 1 
Stationary Angle Beawdley.C.Wigor. , 319 _ 
2132 | | Bronner fat _- } 244 


wi 


344 
Browne-clee hill--- | 349 
Hopton--———— 354 


1 
 Ludlow-—o——— > © 


With 


* : — 
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2 With theſe tables repaire vnto ſome ſuch place whereon you 
i would protr ct the worke, drawing thercin a circle vpon the cen- 
ter or poinr f as you ſee in the figure, which you mult diuide in- 
to 360 degrees, or elſe by a protractor from F, pul out right 
lines by/euery grade noted in the firſt Table, ſo is fp Hepton 
Ahle, len amery, fd R nookm Caſtle, and lo forth with the | 


AM. 


| other circle as before (and note the larger the circle is, the | 


all theſe places in due ae eee them with theſe let- 
en repetition of their 


the Prekin, then by my compaſſe, I ſee how many of theſe g 
parts is conteined betwixt any two places, whoſe diſtance is re- 
— quired: & ſo many miles may you conclude the diſtance of thoſe 
1 9885 —— EO! | 
If I haue deſcribed places both without the County of Saler 
= as Montgomery and Bewdley, and without the compaſle of our 
Hoaizon, as Whitchurch, &c, They were ſet downe becauſe you 
ſhould haue plenty of examples not thruſt together. Heere fol- 

loweth for more lwelinefſe the diſtance of cuery place in this 


1 


93 mappe from the towne of Salop:the reſt you may gather by your 


Scale in the ſame manner, 


JJ miles | miles 
Bridgnorth AH H 103 | Hopton Caſt. AP? 215 
Bewdley AF 222 Montgomery A E < 12 
Browne-clee hil 2.5 $114! Knookin AD? E 78 
Tenbury Ad 204 Whit Church AC 2 $12 27 
Hopton AL 4 Lg Mort. Corbet 4 Y 86 
9 5 1 ww A MS £2831 Orletõ Biſh. C. 858107 
9 22197 | — , — — „ | In 
+4 | f 
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In the order before ſet downe changing your ſtations (as ha- 
uing finiſhed all in viewe fromthe Cordocke and Wrekin) you 
may goe tothe Browne Clee and Stilterſtone hill,or anyorher, 
cha paſſing from one loftie place to another, you may haue the 
true proportion|of all Townes ,Caſtles, Riuers, Hilles, and ſuch 
like in the whole kingdome and to reduce them all into the bo- 
dy of one Card or Mappe, you muſt ſeeke a ſcale proportionable 
to the quantitie of the paper you will drawe the map in, which 
here, for that I feare I-haue beene ouer-tedious I will omit, and 
for that it ſhall he taught in the Flowers of the Mathem. in my 

2 part of Geodetia not yet publiſhed, and elſewhere is perfor- 


med. | 
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Jo draye the plat of any Region, and therebyto 
find the diſtance of Townes and ſuch like 
; by ſinicall ſupputation. | 


Bis kind of wozke , althongh it be ſomething e en e pro- 
| I 102e fedious and difficult then the fozmer, pet portion _—_— 
NZ Gt hath it in it ſelſe a moſteract and certaine ope⸗ — Fm 
ration: you mult in perfozmance'hereof aſcend 
the top of ſome high motintaine , hill, oz ſach 
A like, whence you may directly behold all the ad⸗ 
Aꝛatent tolones within the circuit of that Yo21s 
on, and alſo from that hill eſpie ſome other mountaine, to whoſe 
ſummity the view of all the foꝛeſaid adiacent townes beſubiect. 
This ſo done. make the firſt hill a center, and theothec a terme, 
of one of the ſides of euery angle, and ſo with your Inſtrument 
by the 25 Chap.oz any other Anſtrument take the true quantity 
of the angle that-eucry towne maketh with thefe two dils, and 
note the ſame downe in ſome Table booke : this ſo done, get fo 
the next hill, and there againe obſerue in like manner the quan⸗ 
titie of euexy angle euen vpon this hill as you did vpon the foꝛ⸗ 
mer: finally, get the true diſtance betwirt the top of the two 
hils, ſo haue you a line knoywne and two angles known efirinate 
at the ends of a line knowne,whereby get the other angle with 
the two lines vnknowne, and then place euerp towne in his due 
place, as you ſhall be better taught in the Example, 


G 6 
7 


*. 
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50 pet 3 Example, GEV L 03 cen 

Suppoſe I aſcendingro thetop of Stretton hils(which be cer- 
tainelottie moſitains in Salop)might view al the adiacent towns 
ſer downe inthe enſuing map, and withall another hill called the 
Wiekin,from- whoſe top alfo I en well command the viewe 
of all the foreſaid townes, 1H 

Nov firſt I place my Topographicall Glaſſe at 4, and ther 
viewing round about I ſee my eye apprehends Shrewesbury ſitu- 
ate vpon the leſt hand, therefore I obſeruethe angle g by the 
25 Chap. and ſo 1 proceed to Oſweſtree, taking the angle fa b, and 
ſo proceed round about, noting the quantit ie of each ſeuerall 
angie; as lo werk abbeing alwaies the one ſide, 


5 


3 Grad. * 

Hp 1 Sbievsbury - GAP: — 465 —— 0 

alt obſ erued at Stret= | Oſweſtree------F AB-----74 — © 
ton hilles. e 4 Welſh-pole----FeAB----108 ----0 
| Mont-gomery 5 2 


Wee ; „ 


Theſ e an . ſo obſerued ud noted, Theare | 
Wrekin hill, where planting the ſame, making! he 
the Periphere ofthe Planilphcrs: int iuſt co a, the 
ſo fixed, viewing about I e ſpie Clun to which Imake 
dada point, a — 25 Cha get the anglech a4 deg. , 
inlike manner I proceede ri . vneill ] have finiſhed, as 1 
ae at h, and une doe I cole a "axle as followeth. 


U 12 2027 ond f n fi beg = 
N une pon E 24—— 17 
the Wrekip.. W Ole-------EBeA—-38------0 
fete Shrewsbury GBA 640 
va $190 annere A. r pO 


Now mare: che difiance dei the hilles of Stretton 
andthe Wrekin, which you ſhall find to bee ten miles, all theſe 
15 had, I get the diſtance of euery towne 4% N 
eee eee. py 
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Suppoſe we would find how farre Shrewsburyand each of the gl cen che dt. 
es. Hans is diſtant from the Wrekin, or GOA Stretton hills, — . 
by the former obſeruations, the angle g 40 is 46 degrees, & £ ba 
60 degrees : therfore by the 2 Booke „Chap. 15 of the Geodeti- 
call Staffe, adde 46 and 64 together, ſo haue you 10, Which ta- 
ken from 180 leaue o, the quantitie of the angle ag h, now ha- 
uing each angle, finde the right thereof, as in the 7 Booke 
of the Staffe, ſo ſhall you ſee the . gr ſigne of the angle gh to 
be 71933,ofagb93969 „and of gba 89879, and to get the di- | 
ſtance of a Live gb, doe thus, multiply the ſigne of gb aor g ab by * 
1 o, ind part the product by the ſigne of ag b, ſo haue you ag or 
gh in the ſame meaſure as 4b is expreſſed: as if I deſire . ee 
ofbg,firſt I multiply the ſigne of gab 71933 by 10, and there is 
made 7193 30 eh I part by the ſigne of a , viz, by 9 3969, 
ſo haue I the quotient, 74444 miles, the diſtance ofthe Wrekin 


| Cr 2 hill 
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hill from Shrewsbury, The like muſt you doe 0 get the diſtance 


Dn RI of 4e g. af, &. or df. d e, bd, che. remembring alwayes to 


in the 7. booke multipiy the ſigue of the angle, conteining the line ſought, by the line 
9 ok vo A knowne,. and Lad the procluct by the line of the angle containing the 


in the end there- ſar knowne line. And for your better vnderſtanding, Iwill fer 
2 downe euery Triangle with his A e _ 0 chat you 
bd finde Fry ſide ofthe ſame, 


Stretton, Wrekin, Shrewsbury. 
Grad. Mi, Signes. 
GB A. 64—0 89870 


The Angles CAB. 46—0——71933- 
AGB. e 93909 | 


Stretton, Wrekin, Oſwweſtree. | 
| FAB. 7420 — 86126 
The Angles. 55 B A. 74——0 9612 6 
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Stretton, Wrekin, Welch. pole. 
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12 [ Stretton, Wrekin, Mom-Gomery. 
DBA. 24-—15——41071 
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990% 2 Freren. Wiekin, Olun. 
5 1c C&AB, ns —-98480. 
ACR. — 19455 ng does wrt 


Toplace cownes | Jj SAS SOM this ich G an asc diſtance of 
in a Map truly. euer (pg well from Stretton hils as from the Wrekin, ac- ' 
cCording as you did Shrewsbury from the Wrekin, you ſhall 

lace oportionally in one card thus; parte: 
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Wee will only ſituate Shrews bury in ttue plage proportion, & 
Symmetry, you ſhall therefore draw a line ah, which diuide in- 
to ſo many parts as there be miles betwixt the Wrekin & Stret- 
ton hils, vi⁊. ten miles, and according vnto thoſe parts you muſt 


make a ſcale as long as you pleaſe, as hi. No place the one foot 
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ofyour compaſſein h, and extend the other to the diſtance; of 
Shrewsbury , and from the Wrekin; according to che doctrine 
ou found it before, viz. 7 $54} miles, the compaſſe reſting at 
that diſtance, place the one foote in b, and withthe other ſtrike 
the portion of an arch: do ſo with the diſtance of Stretton hils 
from Shte\ sbury yponthe point a, and the ncluſion will bee, 
that the interſection of thoſe two arches appoints the ggue place 
of Shrewsbury, as g. In like maner mult you ſituate a he other 
Townes in the ir proper places, and then it cefts at your pleaſure, | 
whether you will finde the diſtance po each one from rac: 
. - „ | y 
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46 The Topographicall Glaſſe. Cuar.r3e 
by Synical ſupputation , or by your new made Scale, with your 
compaſſe for any three Towns not lying in one direct line, make 
a triangle, and ſo finde the angles of that triangle, next, the 
ſignes, and conſequently, the ſides, as you may i” in db, &. 
but hauing placed the Townes, the application of the Scale is 
moſt Ne and ready, without more trouble to finde the di- 
ſtance of any places. | | 
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char XII. 


The ground and reaſon of the Geometricall 
| I Quadrant, and Hypſometricall Scale. 


P this Topographicall Glaſſe J ſhall teach 
vou to deliuer Altitudes, Longitudes, Lati- 
tudes, tc. kinds of wales, as by the Geome- 
tricall quadrant, Hypſometricall Scale, and by 
| 7 pzotraction , and becauſe this Quadzant is 
' vſed by many, and alſo contriued in ſome Jn- 
8 ſtrument: J thought it not much to ſpend 
ſome time in acquainting you with the ground thereof; Gem- 
ma Friſius, Orontius, &c. waiting of the vſe thereof , conceale 
that to themſelues, but hauing occafion in this booke(becauſe it 
is pꝛoiected vpon my Claſſe) to ſpeake of theſe, J will like wiſe 
fake occaſton to acquaint you with the reaſon of the wozke, in a 
 baiefemannner. | 5 8 
Behold the inſuing figure.fo2 the ſtes of the ſquare ſ k and 
k1, (whereof the one is vmbra recta, the other ymbra verla) are 
no other thing then the Tangents of leſſer circles in the ſemi- 


quadzant. | 5 
ASCE Therefore if you ſay. PI Pen 
As al the whole Scale, is to ir the equall parts ofthe contra⸗ 
ry ſhadow: ſo is a c the diſtance.to c b the Altitude. 
ht Whichis no othet then if youſhould ſay. 
As al the Radius, is tolr the Tangent, ſo is a c the diſtance 
to b c, the altitude, | 185 
Therefoze the Tangents in the Semiquadrant of the leſſer 
arkos mag ſutfite betauſe there is the ſame p2opoztion of the 
Tangent fo the Radius, which the Nadius hath to the Tangent 
of the complement wherenpon theſe conſequences may be inter⸗ 
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ma | ihe Tatigents! 
ſecond tation, that is, whether thoſe * 
be viſuall lines of the angles, as w p (that is toſay r) i d ps 
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Therefore 
een, 2 
* The Tryangles made of d v p. and d b c,are cquiangey 
| Therefore 
r A 


ad as b 2, is to z c,ſoigadtoa c,becauſed > put . 


baſe ab, inthe trvangle . | 
Therefore to conclude. ; 


4 w. is to wi p, ſo is a d, toa c. 
Nam quæ conueniuntvni tertio, etiam inter ſe e p. 
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SD fling the quantity of an angle, and foz your 

— mozeeaſein wozke, appoint the angle at your 

firt ffation to bee aright angle, which is as eaſy to bee made as 
2425 angle. 

ou ſhall therefoꝛe plant your Inſtrument at the place from 

whence the diſtance of the Caftle oz ſuch like is ſought, making 

the diameter where the degrees take beginning to point iult 

to the Caſtle, the Planiſphere fo reſting, moue the Index 

to 90 degrees, and ſo thꝛough the ſaid fights eſpy ſome marke 

: oo yards 02 mo2e diſtant from you,o2 wanting a tree, cauſe one 

to plate a marke by the directions of the ſights , in aknowne dis 

; Takes from you, tgen take vp pour Inſtrument. and leauing one 

where he was planted, place him againe at the ſecond ſtation. and 

they. obſerue Þ angle betwirt your firſt ſtation ⁊ the caſtle, which 

and ſo find the ſignes and conſequently the diftance, 

hoo the Kadinsisto * ieee ſo is pry givenfo the 
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0; is2 fort, 5 you os ding at / deſire the diſtance of the aid 
for gon you , — plant my Tipographical l Glaſſe at b 
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the Index, with the ſi ighes vpon the Ditenener; hers the degrees 
doe take beginning, which ſo reſting I turne the Planiſphere of 
the Inſtrument about, vntill through the ſights I eſpy b, the Pla- 
niſphe re fo reſting, 1 moue the 7udexto go — and then 2 
| omg through the ights appoint ſome other marke in a knowne 
iſtance from you as 673 perches , then leauing a marke atb, 1 

beare the Inſtrument toc, Where by the 25 Chapter Iobſerue the 
angle hr a;6x 21 degrees /now to get the diſtance h you muſt 
multiply the Tangent of 61'degrees 45 minuts , by the diſtance 
of be, which parted by the totall ſigne, yeelds the Longitude de- 
fired, viz. 186109, augmented by 73 produceth 13585957 
9 00 leech 135 754575 pexeties the diſtance 

n 

And if che diſtance of exieraquired multiply 211 273 the 
Ken of the angle b ca, by 73, ſo haue you 15422929, w 
parted by the totall ſigne,leaueth i545 perches your deſire, 
and thus maſt ru deale with any! other like I gran 
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- 3 Cuar. XV. 


re 15 the diſtance of anyr marke ſecheb before 
Fou wok the Geometrical Quadrant. 


| a W 4 * 3 
* Tt Ou muſt call to minde that the Seonſetrie I 


Quadrant is pꝛoieged vpon the Planiſphergof 
2 pour inſtrument: therefoze, place the In * 
ed vpon that Diameter where the parts of p qua⸗ 


* 2 dꝛant take deginning vpon the left hand, t 

GE plant pour inſtrument at your ſecond ſfatis(foz 

„ vou muſt note that your obſeruations at rear 
firſt t ation tthe findingout of this ſecond ffation is all = 


4 <i> ——— 


e place, as it was in the laſt Chapter.) Do that the Index 
vpon the beginning of thoſe degrees, ma 3 point to pour 
ation, the vody ol pour inffrument re remoue the In 
to the marke whoſe diſtance is 5 and wbercasin. 
laſt Chapteryou noted the angle, heere onely note the parts of 
the Quadrant cut by the edge ofthe Index: then are you to cons 
fider,ifthe Index touch amongſt the 60-parts vpon your left oz 
right hand. Firſf,ifthe o. parts vpon the left ive. the Index be 
tut, vou mult incteaſe the ſtationavy line by the number of thoſe 
parts cut, and the pzoduct diuide by o. ſs is the quotient; your 
deſire, but i the Index fall vpon the parts of the ſcale vpon the 
c right h d, vou mult then multiply your Tationary ling by 60. 
and diuide by the parts cut. 
u may reduce the parts of the right Ade to the webos 
tionall parts vpon the left, and ſo wozke accaading ta the fictt 
rule in this ſozt: _ 

Diuide the ſquareof 60. by the parts cut in the right fie of 
pour ſcale, the quotient is the parts p2opo2tionall, which you 
mukt increaſe by the the diſtance of your ſtations, diuiding 2 
. ſo is 25 quotient the true diſtance of t marue from . 


Andif the Hypothenuſall in diftance of your ſecond ſtation 
from the marke be required,ſquare your ſfationary line, which 
adde fo the ſquare of the diſtance of your firlf ſtation from 

eſiredinarke » the roote quadzature whereof is your de⸗ 


Sec chap. the 19 


E xample: 


YAY] ZAY d. 


Cuar.1s5. 


A is the place whoſe diſtance is tequired,b the marke where 
my inſtrument was firſt diſpoſed, whence(as in the laſt Chapter) 


I depart orthogonally to c, the Index! cutting 37.parts, and a- 
bour a halfe in th g 


e right ſide of the Geometricall parts. Now the 


diſtance of he is found 73. yards, wherefore I increaſe 60.by 73. 
ſo haue 5080. which diuide by the parts ofthe ſquare cut, as by 


37. and better, 


ſo haue you 135. yards, with certaine odde parts 


more, the diſtance of 6 a. 


Or by diuid 


ing 3600.the ſquare of 60. by the parts of the 


Quadrant cut, as 37. and better, the gone ſhall produce you a 
a proportionall number: which number part by 5c 73.the quo- 


tient whereofis the longitude of ah, as before. 


And take th 
the parts ofthe 
tude forghtbe 


2 


* 


is note with you, that the Index will neuer cut in 
Quadrant vpon the left hand, vnleſſe the longi- 
ſhorter then your ſtationary line; I n eane, vnleſſe 


 thelineknowne or meaſured, bee longer thenthe line ſought. 


And further ne 
your fcalt into 
Another wi 


the eaſier and truer ſhall you worke, 
theſe kindes of longitudes be performed, and 


te, that the more parts you diuide the ſides of 


that js b protfactin aſter obſeruation of che angles, Which 
for that it is already ſet downe, Tomir it heere, onely you may 
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Turret moꝛe rightwards, nofing the degrees tut: finally, 5 
ſure the diſtance, betwixt beth pour ſtations, all which note 
done, as well the angles obſerued at your firlt ſtation, as thoſe 
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here protract witha circle teadily diuided, as hereafter you ſhall 


. bee wanting 
Chan. N 


r w Q re Aa, — 


1% > eee them, - 


let it be ſuppoſed that you were randing inan 
281 open field, and a certaine Caſtle and a Fozt 
hew?dyon, to neither ol which you could ap- 


| p20ach, and yet vpon ſome occaſion were xe- 

5 quired to deliuer the diſtance betwixt the 
IS "3 ſame. 

The firt thing in pertoꝛmance hereof that 


10 vou pie doe, is fo plant pour Glaſſe at the place where you 
meane ta make obſernation, and then the Inden vpon the be- 


ginning of the degrees, turne the Inſtrument e all about vntill 


vou eſpy the Foꝛt vpon pour left hand: the laniſpher; c reſting, 


conuey the Index to the other Caſtle vpon the right hand , no- 
ting the degrees cut by the fiducialledge of the Index. Now are 
you ts view ſome other marke foza. ſecond ſtation vpon pour 
right hand, whereunto turne the Index, vntil thzough the ſight 
pou eſpy the ſame, noting againe the degrees cut but by the In- 
dex, (and it will bee the better to let the Index vpon theſs laſt 
degrees bee about 90. fo2 the neerer that the ſtationary line, 
running krom your firſt ſtation to the Foꝛt vpon the left. hand 
be to conteine a right angle, the better it is.) Now leaning ſome 
apparant marke where the tenter ol your Glaſſe was, take vp 
your Glaſſe, g beare the ſame to the place appointed fo; 9 ſe⸗ 


tond ſtation: and hauing planted him there, turne the Glaſſe, 
the Index vpon the beginning of the degrees, vntill thzough the 


fight you. eſpye the marke oz man lelt gf pour firlt ſtation: the 
Planiſphere reſting, tonueꝝ the Index vnto the Foꝛt ppon Na 
right hand, noting the degrees cut next to the other Caſtle 


obſerned at vour ſecond, as alſo the quantity of the line that is 
included bet wirt both thoſe ſtations, and pꝛotrading * 
you paper, be rour wars and compaſles, you haue fin! 
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Example, 1; 1 9 6 8 11016 
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n 
*% DAE Ye 


— Ce A W, 
<A CE== — MON 


fixe, turne the Index with the ſights toc, noting 
eangle abo.ga;degrees. Next remoue the Index tod, nating 
c augle 444104. In conclution;byyour chaine, or ſome other 
ju in this boake,mete the line 46, Which is. 56. ſcore, which 
19'7 \ PIQFFAG ; Us 2, YOu 35:15; of 1 1 3 Ein ig ai 

Faw Aline li, ſyhereupon lay downe by your ſcale and com- 
s, the 56 fcore e ij then vpone ſtrike the portion of an arch, 


t 


as Ci, whereon protract an angle of 107 degrees, i e g, then one 


other of 49 degrees,as geh, 


* 
kN ATT. IJ 


Thiy done ypon f deſcribe the portion of a circle / * and ſo 
18 ä protract 
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"Epc. 875 Finally nc 
'the interſection of the lines, as at 
dh, whichbeing 1 
out ſcale, yeeldes the true di- 
| Nance of A inthe firſt figure 
131 ſcore, which is 1 4% miles 

If ydu will performe this by 
ignes worke in all reſpects as 
in the 12 Chapter, for look how. 
you found the diſtance of ag, fo JF 7 3 85 
muſt you here of cd. . 

T d teach you ta ſeeł e 2s f 9 do, by the Geomet#;cal 
Quadrant, I hold it roo tedious, ſorthat you muſt firſt go finde 
the diſtance of each | M: 0 from your ſtanding, and aft vſere- 


r e dat Ihold the es 0 — 


5 es. ot Ge 


— — — — r 


kes ypon the Teas, Tf = the — ſuch ice 
2s it is tedious ſo is it ſcarte fir yar. 
pff, according to the ſight © cuery obiect, not alike vn- 
to our yeare bookes, herin are compriſed reports of law caſes, 
Rill noting all ſuch caſes of which there is no like preſident or re- 
port recorded, and as hereby they make their yeare bo Sr ov 
to a mighty volume, yet oftentimes riſeth there ne of 
which they haue no preſident , and whether then muſt 45 fly, 


but to the report of the learned Iudges, experienced in the law: 


and ſo in this caſe, if I ſhould fill a great volume with demon- 
ſtrations, yet mi ht there bee found certaine obiects ſp ſituate 
that fitly would ſuite with none of the demonſtrations: and What 
then is tobe done, but onely flye vnto che groimds of the Arte, 
therefore ſince I cannot ſuite you, according to the ſite of euei 

particular plat, my drift is to acquaint you with the g grounds of 
the worke, that you my! be able of your” ſelf to o picke a reſpon- 
dent e P . 


Cnanr 


Char. 17. [ The Topographi oO 55 1 | 
R XY Th” mommy 41 of 
o take the Altitude of any acceſſible Tower , 1 01 
5 * Caſtle, &c. at one ſtation, | 1 
Mu may ſeke the Altitude ot any perpendi- | 1 
-ular body, hy this Topographicall Glaſſe 4. : 1 | | 
zind of waies, that is, by the Hypſometri- | il | 
call Scale, Geometrteall Quadrant, by Sinical 1 


r 


working, and by pꝛotractton, thꝛæ of which 
wales 3 Will here deliver vnfdygu, as foz f 
Scale, you may wozke acco2ding às in the 
| f * booke of m Sr — — nethe +. . 
nb the GeomerricaltQua n 

914 Claſſe See 3 wt Wot”) 
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the _ Es: vr od Me 

of the quadzant cut by the moueable fight vpon the 

the conſiderifthe ſection were 

parts that and neereſf to the ſight that is fired in 90, an in the 
parts furthelk from the ſight, oꝛ in 60, the midſt bet wirt both. 

- © '1 Ffthe ſection-were made in the parts neert il to the ſight,the- 
dellred altitude is greater then your diſtance from ÿᷣ ſame,ſo that 13 
ſuch pꝛopoꝛtion 60 hath to the parts cut. the likehath the giue 


diſtance to the required Altitude. 
2 If the on wert made in the part of the quadꝛant fur- 


nd beares it ſelfein ſuch pzopoation to the 


ſaid Altitude as the parts cut doe fo 60. - 
But if the ſection be made in _ _ the given Longitude 

isequali to the p; = 5 
Ii 311 Ugg 19 4¹ * 8 2 74 wet. 


To make wy ark is ſai befiire;; let pt Ke a certainetur- 
ret, and you ſtandin gat for a be required to deliuer the Altitude 
thereof; phcingulereforemyoye ata, Iſtir the moueable fight 
d, vn il om 4b view'the mile e, noting then the parts of 
the Quadrant cut wthe d, Ifinde them — — muſt Imea- 
fare f g ot abi which Talfb finde 29 Neben Tm ee 


28 60, is to 1 78, ſois zo to the Altitude, therefore I multiple 1 70 
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by 00 "HOP I5340 „which parted by — there remaines 89, che 
Altitude hᷣc aboue the leuel of your eye at a, if you defire ac, and 
chef, quare of 1 78,ahd: 89to Sar ſquare roote whereof i is, 


ec. 


= ciking of theſe altitudes you muſt note Seo edelte 
with no part of the ſame, but that whichisaboue the leuell of 
your eye, the which leuell you ſha bec raught; bereakter co 


1 


; obſerue. 0: | | | n 4 
1 | ne e 


aeg taken the angle of Altitude, you may worke 1 
„ 7 by ſignes &c. according as you largely taught int 
opke of oy Stufe called 774 . 14 Trang. 7 

 Hauiug taken che angle of 2 = 8 nerforme this 

Chapter by — 14 ught in the ſixt book 

of Geodrtia, Chap. 3 8 whereunts for beenitice ſake Ireferre you, 

andthe Father,for tar it is nen after one and the ſame me- 


1 9 


thode 
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thode, onely if you pleaſe, you may protract with a circle as here- 
after, 


Cray. XVIII. 


To ſearch our heights inacceſsible,by 
the Topographicall Glaſſe. 


>) cannot appꝛoch, by reaſon of tertaine impedi- 
ments, oꝛ to which we dare not go by reaſon 
©] of thot, ſo that out of this demande manp de- 
. Þ monfrations might be raiſed, as to ſeeke the 
7 El beight ofa Tower ſituate vpon the further 
— ide ot a great Kiuer 02 Parſh, oz ſuch like, 
_ | ozof a Cattle foꝛtiſied with ſhot,o2 ſuch like. 
All which, and moze, hang vpon one docrine,as followeth. 
Becauſe this chapter is perfozmed by the Quadrant in my 4. 
booke of the Geodeticall Staffe, Chap. 4. and that it differeth nos 
thing here when you haue once noted the parts cut, as in the 
laſt Chapter, J will referre pou thereunto, where in deed looke 
what is there ſaid either in the third oz fourth booke of the Scale 
oz Quadrant, the ſame may you pertoꝛme in the ſame method by 
this Glalſe, you haus once obſerued the parts ofthe Scale 
oz Naadzant-cut : Therfoze it would bemoze thennedeth,here 
to repeate it againe. 


ny, J will teach an excellent way. 

Pou muſt finde out two ſtations in a knowne diſtance, as you 
pleaſe, where obſerue the angles of altitude, and ſo get the com⸗ 
plement of v tangents of both thoſe angles by the ſeuenth bone 
of my Staffe, noting the difference of the ſaid complements : foz 
to the Radius, ſo is the difference of the ſta⸗ 
6. | 


But tac kind of inacceſſible heights be vefiredofmas 


as the differente ts 


tions to the altitud 
| | | | ee 
We haue obſerued the angle ah dto bee 29. degrees 40. min. 
and acd tobe 3465 degrees, the Tangent of the Complement of 
29. deg,. 40. min. is 1 75556. and of 36. degrees, 96 568. Now 
ſubtract 96568. from 175556. and there reſts 78988, Then mul- 
tiply i ooοοο. the totall ſigne by o. the diſtance berwixr. both 


your ſtations (for ſo many feet 1 found it by meafur e) and ther E | 
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eEights inacceſſible be ſuch to whoſe baſe we 


To take all kinds 


of altitudes 
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is created 9000000. which 4 — 29988. the difference of 
Tangents,ſo haueyou 114. feet, che Acfed altitude, And- this 
kinde of workeI hold to * mut exact, and farre more certaine 
1 then the Quadrant, for that the one ſide of the Quadrant heere 
eaſe ſee chay. beares 109000. equall parts, whichis the more certaine 
r how much the equall parts be more in number. Note the letter 
dis heerei inthe demonſtration omitted, 
| Othermi/e. : 4 
EF auing obſerued the angles of altitude, you may performe 
0 i. by protraction, in all reſpe&s 0 to che 39. 
Chap. of e | 


TY pI "Cnar. XIX. 
: a ro 155500 Whit part of any. Mews; 


is leuell with your eye. 


Dmit gc a Turret, whoſe height avoue the 
leueil of your eye, is required, be therefoze di- 
, ligent toplantyour Glaſe paralell, which ha⸗ 
uing done, place your epe at the end df the De- 
| midiameterof the Demicircle, as ata. the fired 

ſight in the 90, degr. then bzing downe the, 
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How to ſearch out Lengths in He! riches 
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I | feves, ic. Lo perfozme which vou may fit 
tanke the altitude of the one andthe other, a 
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But if you know not the whole Altitude. firlf obſerne the an⸗ 
Sleot Attitude of thehigheft, and then of the towelt place, and 
note p degrees of both theſe angles, next meaſare the diſtante of 
the Tower from you, and then conclude,as the Radius is toths 
diſtance ſo is the difference of the Tangents of each angle unto d 
Longitude ſought, therefo2e ſubtract the leCer Tangent from the 
greater, the remainder increaſs by the diſtance of the —9 

| 


pꝛoduct whereof, parte by the totall figne, and the quotient 
pour deftre. thn, © 
| 179 Example. 


nnr 


B cis a Tower, and you ſtanding at à are required to deliuer 
part of the Altitude, as c h, firſt therefore Lobſerue the angle bh ab, 
17 degrees, then c ab 27 degrees, next I meaſure the diſtance 46, 
which I find 178 feete, theſe had, I take the Tangent of 11 de- 
gres, vi. 19080 from 5095 2 the Tangent of 27 degrees, the 
remainer is 31872, which increaſed by 172 produceth 5481984, 
which being parted by i οοꝙ the quotient is 54 1822 ferte, 

Ef {| 3 | ne. 
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Cuarat |  TheTopographical Glaſe. 6 
the diſtance of he, by this meanes you may deſcribe ſtagemẽto · for 
buildings, and all fi oh kinde of things ingeniouſly. 3 | 


CAN. X XI. 
To reduce the parts of the gbr ſide the Geo · 


metricall Quadrant, into parts proportionall | 
of the left ſide, = 


— — 3 


1 1 


Grd wozkealwaies as i it were by the parts of 
| left ſide the is, by the parts fi 
e do, pans diuide 


* | | % 7 


cue. 0 


bo find; ee in heights by-che be 


Quadrant in the Glaſſe. || =p 


2 fy herevf, you mult: 
angle of Altitude made at both the n 
Altitude, whoſe diſtance is required, 
parts of the Geometricall Quatranrent 
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ef 


N 8 at bothyour obſeruations werein the —— to⸗ 
| = wards 90 which is the right ſide, oꝛ in the ſide 
Wb 00 which is the left five, oꝛ if at the one obſeruation 
the parts cut wers in ons ſide, and the other in the contrary fide. 

3 If the parts cut at both the angles were in ths left ſide 
(which is furtheſt from 90) ſubtract the leſſer krom the greater. 
and with p which remaines augment your ſtationary line, which 
parted bythe whole lide as by 60 leaueth the deſired Longitude 


reducing ol theſe parts vou are bzought te 


I.3 2 Now 


$\ GLV \waw Fg. was 
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| | RY 8&2 | The Topographicall Glaſſe. C2: 

1 Hod it the parts tut ut bu tb lines were in the right ſide to- 

1 wards 90. by the laſt Chapter, reduce thoſe parts into parts pꝛo⸗ 

poꝛtionall and then wozke as in the laſt difference. 

2 D2 if the parts cut, be at one line in the left and at another 
in the right, then muſt vou reduce the parts cut by the right ſive 
into parts pꝛopoꝛtional, as in the laſt Chapter, which done (as 
in the firſt differente) dedus the leſſer from the greater, ethe p20- 
duct increaſe by your ſtationary diſtance, which dinided by the 

whole ſide, peelds your defire, andſo muſt you deale, if the one 

ſection were made in o in the midſt betwirt the right and left 
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cis a Tower, and you required to deliuer a certaine length in 
. 3 the ſame, as x, A Tappointmy ttation 129 yards from +, now 
Til planting the Glaſſe truely, I place my eye at a, taking the angle 
z a, and note the part of the Quadrant cut bythe moueable ſight 
vpon the backe fide the demicircle, which is 20, the Glaſſereſtin 
ralell and equidiſtant to the Horizon, mouing the ſight — 
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I ſcethrough the ſame from atob, as atm, and ſo doe I finde 
the parts cut to be 43-borh ypon the leſt fide the Scale kl, (which 
Iperceiue in my Claſſe, ſor that bath the ſectipns were made in 
the 60 parts furtheſt ft onmigb Thetfore h. WK rende of 
this Chapter, I deduct 20. from z. ſo haue Ig. remaining, by 
which your line ſtationary ac 129. yards, muſt be augmented, ſo 
haue I 2967. which I part by co. ſo is my quotier 

the length of: „. Mint lr oen ν 
And if your ſtation were at 4, and the one ſe 
falling out in the right ſide o/, and the other at 
{p, — 5 required to deliuer the ſaid diſta 
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tion madeat », 
pin the leſt ſide 
e H⁊ꝛ then muſt 


you work according vnto the 3. difference. oft is Chapter. I did 
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proſecute the ſirſt difference, with am exiple 
ther of the ſections will be made: in the right parts, vnleſſe 
you ſtand neerer to the baſe of the altitude th 
the altitude it ſelfe: that is, vnleſſethe altitude bee greater then 
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your diſtance from the baſe, Ge. | 


1431 128 1 Other wiſe. THE, Ke | 
Set the three angles of the triangle de thus, obſerue the 
angle h da, Which take from go. for that had is aright angle, ſo 
hauc — 2 — 64c, which adde to 464 
taking the totall from 180, ſo haue you the angle bed, by they. 

So ot the Geodeticall Staſfe, chap. . This had, get the line 

ca, 04 84, & then protract as in the 28. chapter, or work as in the 

1 IB chapter, Comp. 3. in the end thereof, or as in my 7. booke of 
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. The Topographicall Glafle, | Cuar33; 


Cura. XXIII. 
To kicks how much one Hill or Mountains 


"I doth exceed an other in height, 


His matter is not fo eaſily perloꝛmed. as ma- 
Iny o2dinarily thinke it to be, fo2 to ſeeks how 
much one hill is higher then another, is not to 
| ſtand vpon the top of one of the hils, and by 
I your Jnffrument finde whether the other bee 

ypyigher oz lower then the lenell of your eye,as 

| in the 19. Chapter, and ſo to iudge him higher 

02 lower then the hill you be one. But hee that will know how 
muchſone hill doth erccede another in height. muſt finde how 
much both of the ſummities of each hilis diſkant from p centerof 
the earth: o2 at leaſt, how much either of theilt perpendicular al- 
titudes exceede the Demidiameter of the earth : fo2 the lefſer of 
this extelſle taken from the greater, leaueth the differente of the 
mountaines 'perpendicular altitude. Fo2 you muſt imagine, 
what hill ſoeuer vou ſtand bpon , beholving another adiacent 
mountaine 20. o 30. miles diſtant, which albeit that hül you 
behold be equall in height with that whereon you ſtand, yet ſhal 
he not ſceme ſu, noz fall out to be ſo, veingpꝛoued with an Jnſtru- 
ment, oꝛ line of leuell : foz that where vdu ſtand is alwates the 
vppermoſt place, the other hill being ſituate as it were vpon þ 
fite of Þ earth, which we may * by a CT Axiome : 
Omne -infomnch 
that if you trauell about the — with a line and plumbt at the 


Pr thep! |alwates point towards the center, 
onnfaines altitude abohe the ſyper- 
is altered(in rofpec ofour ſi . 


[N the poſition of the place: andtherefoze wh! 
aſked concerning the height of two hfls, youmuffknow whe- 
ther they meane in reſpec of the poſition of the hils, acco2ding 
to the appꝛehenſton ol ycur ſight, oꝛ in reſpec of/y ſwelling ol z 
ſame, aboue the true tonuexitꝑ of the earth. ſoʒ you muff bndex- 
tcand that the earth is imagined to be round, as a globe, and ſo 
by ſome it is thought that it was at the ittit creation, and 
theſe mountaines and hils wers ſince made at Noahs flood. 
theraging ofthe water, which fozted ſtones, tries, and earth vp⸗ 
on 
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Cuay.23. The Topographicall Glaſſe. 65 
on diners heapes, and thereby did irregulate the globous body 
of the earth, the which albeit being tompared to the Sphearesin 
in the heauens (by theconſent of moſt Philoſophers ) is but as 
a point hauing no ſenſible magnitude, yet to vs that inhabits 
vpon the ſuperficies ofthe ſame, the very hils haue an apparant 
and great magnitude, eleugti — aboue the true cir⸗ 
cuit ofthe earth, and ast aue much abaue the true ſu- 
perficies of the earths circulax cannexity : ſo is it not to be doub- 
ted, but that many valls Fs fall Di wer then the (aid 
circularconuority, that ſometime we bee diſtant moze 
then the earths, innere fron 
mountaine, al fol — 

lep, all whigk o | | 
ſuing demgnlt 5 141 2 29 


Nepe val- 
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top ot on wy Dy 
bee c, and 7 to tell w lc or v of the billes 
higher: t atis, whett > 02 5 Fee: the _ 
rth; Wein therefo 5 from: 
the angle cb 87, N, eh nnd 
ill c, and t againe get the e 5 de⸗ 
adding theſe two angles together, you 161. 
which taken 180. leaneth 19. * tat 
ter of = I s, get t 
finally the diſtance ofthe two hi 
and thꝛe — 5 — ceby { 
get the ſide ac, and a b. Ce ee hich is the grea- 
56 and that hill may yon conclude the hi 
CA, WE 


Now foget theheight of boz c, aboue the 


To pey 02000 a z mul af FR onto the 
the 


fed hils 


14 


ue xity ofthe earth, ſubtract 343 67. from the liue ba, ſo haue 


you the height of the hill b d foure ſcoze: doe ſo to c a, ſo (fo2 er- 
— ſake) haue you the height of the hill c e. 
the frne circular connerity of the earth. | 
It᷑ you ſeekehow much the one hill is hi, 
then take b d 4, from ce 7: ſo haue you the 
is the hill ce higher then b d. 
And here it is apparent, that if vou ſtand une 
of lenell looke towards c, your ſight will run to f, aboue c, ſo 
that the lower hill by this meanes will ſe the bigher: — 


you mult note 7 euery line of leuell doth e right angles 
K with 


s being vpon a 
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55 | The Topographicall Glaſſe. Cup. 23 
with the perpendicular, and euery perpendicular pointeth to _ 
center of the earth, às you may petceiue in the = , foz |: - 
is a perpendicular , making right angles with * Þ the une e 


U 1 
- ; S 3 SS %s 
„„ „ „100 
„ „„ „%% „0% 66060 
bs * EE « 
r 
„ 4m 
= 


tuell 
e al; 
of hils, which otherwile is 


difficult to be found. Ss qe. e ee 
This chapter map finely be perfozmed by vour ſfaffe,foz that 
you haue thꝛe angles and one ſide giuen. | 
But if you would make experience of the height of hils oncly 
by aleuell,your beſt way is to finde out a third hill alike, oz nere 
alike diſfance from both the other hils e ſo may you moze fruly 
indge of both kheir heights , and alſo of the difference therco! 
from the top of that hill,euen as you bee directed by your line of 
tevellparalell to the Yoztzon. 285 
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Cna?». XXIIII. 


To kaow if water will run vnto any 
appointed place, 


8 - F vou deſire to know if water will be bought 
from any ſpꝛing head vnto-any appointed 
place, you are firſt to conſiderhow, and in 
phat youmeane to bꝛing it: that is, eitherby 

— and gutters, o2 in pipes of lead, oz 

8 ſuch like: foz thoſe waters that will come in 

A: pipes of lead, willnot alſo come in gutters, 
becauſe the pipes may b2ing the water into a valley, and ſo con- 
uey the ſame againe vpouer the top ot any hill, being not higher 
then the oziginall ſpꝛing: yeaif it bee higher, euen though you 
ould fetch it at the bottome of an hill, vpon the one fide, and 
bꝛing it ouer the top of the ſaid hill as low vpon the other ſide; 


fo if you once 
pipes be burſt, 


poteſt eſſe vac 


Take a numb 


cloſe together with ware in a circular faſhion, and put the one 


can ſet it running, it will neuer ceaſſe vntill the 
oz all the water ſpent, the reaſon is, becauſe non 
uum in rerum natura. And fo a familiar example: 
of quilles cut of at both ends, and ioine them 


end thereof into a veſſel that hath water in the bottome let the 

other hang ouer the veſſell bzims, the lower the better, it ſuk. 

ficethif ſo the one end of the quilles bee as lowe as the other. 

Now if with your bꝛeath you dzaw the water info your mouth 1 

thꝛough theſe quilles, and ſo take your mouth thence, the water i 

will run thꝛough the ſaid quilles vntill all be ſpent in the veſſel; 4 

and this experience confirmes their opinion well that ſay: A- 3 

qua alcendit quantum deſcendit. 1 
I 


But to know it water will come in pipes, after the 
oꝛdinary Anker to any appointed place, you mult firſt know, 


that the grou 
ry miles end. 


d whereupon the pipes lye, mult be lower at eue · 


4 inches then it is at the ſpzing head: which 
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conſidered, plant your Glaſſe at the ſpꝛing head, ſo that the Di⸗ 
ameter of the Demicircle lye paralell to the Hoʒiʒon, and equall 
inheight to the head of the ſpzing, the two fights in the ends of 
of the Diameter, locke thꝛough the ſame to the place whither 
the water ſhouldrunne, taking notice of what your eye app2e- 


de A water runne. 


1 | „ The Topographicall Glaſle. 5 Gel 
—_— | avating 4 inches fo; euere mile the Tower is diſtant from 
Iii vi | Yor- |. | 
But ſay there be certaine hils betwirt the head of the ſpꝛing 
and the place wherto the water ſhould runne, in ſuch a caſeyon 
muſt plant pour Glaſſe at the head of the ſpꝛing as befoze , and 
looking thzough the ſight, note ſome marke in - nert hill tos 
| : wards the plate, then go vnto thatmarke,and ifyet you cannot ſ& 
q to the place, obſerneſome other marke in an other hill, and ſo 
| both, Inti from the laſt marke you may perceiue the appointed 


place,in which make a note ge tert. 205 water will 
r | 
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saplace wherewateri is found, and the queſtion is, te- 
knew, if it will be brought to the Tower arb, which is diſtant 

from a miles, Iplant my Inſtrument therefore at e, ſo that the 

| diameter pqglyeparalell,and alſo equall i in heights to a the ſpring 
Hes head, then looking los hv towards b, Icannot ſee the ſame 
| byes on of a certaine hill, « at is betwirt me and 6, therefore] 
"+. amarke inthat hill through the ſight, as at e, where a- 
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c,  TheTopographicall Che. 6 —& | 
gaine Iplant my Glaſſe in ſome part of the hill, ſ o that the diame= | 
ter of the ſemicircle lye patalell, and in an equall heigth with the 

cundit head a: Fi Cllr thus planted, look againe through 
the fights towards the Tower, and for that there is no other hill „ 
bet wixt your ſight and the ſame, therefore through the fight eſpy 

ſome marke in the Tower, as b,which marke is juſt leuell with 2 


ſpring head a, to which place the water may bee-bronghn by 


pypes. | | N 
Note that ſome hold pipes of carth baked, to be better then 


lead, and ſome hold pipes of alderwood, firre, pine tree, of ſuch 
wood that hath roſen im it to be better then the former. 
And if the We. lye reafonable leuell, ſo that yr u conuey 
. 9 . ; * > &5 | bs 
the water bytrehches, ordet the ſaid trenches: p. 


5 ſobyhelpeof a 
plumbe, that the water may haue currant 4 inches at euery 
miles end, then fill the gutter with pibble ſtones a foote or more 
deepe, and vpon them San earth, ſo will the water run more 
eleere to the place appointed. ww: 3 46 Hn _ 
Note laſtely, tliat it is beſt, if you brmgyourwater by pipes, to u. : 
let it come by many 'croked turnings;and ſometimes: to fall di- bent Hes bee 
T * 85, | | beſt ro beare was 
rely downewards, and then againe to riſe by little and little, & cer. 
by this meanes ſome thinke one may force the waters iſſuę to be 
x foe the head of the ſpring, ſo that in pipes you ſhall not need 
the foreſaide abatement,” | 2 8 
But now whereas in conueiance of watets hy this way, whe- 
ther it be waters to houſes or ne riuers, ſometimes happely you 
ſhall meete with a deepe valley, out of which you cannot get the 
water by ditches, and to finde leuel ground you cannot, without 
going a great compaſſe:and hauing found it happely cannot haue 
iberty for to cur a trench through the ſame: ſuch a matter and 
ſuch a difference 1 faw in bringing the new riuer fromwards 
Ware to London, for remedy whereof if the rds = v2 
muſt erect arches in manner of a bridg,which may extend it {elfe 
ouer rhe vall euen from the one banke to the other, and if the 
water be but fe r a houſe, poſtes may ſerue to beare the ſame: the 
like muſt you dont you meete with a riuer, brooke or ſuch like. 
M. L. dothteach you how to ſolder your pipes of earth or 
wood, & that is withvnquenched lime and hogs-greaſe, or with 
roſen and white of egges, or with lime, white of egges, and fy- 
lings of Iron, 005036 8D got 
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T take the quantiry of an ſtationa angle b 
7 1 The x rg | 7 ** 


Du muff put the Index with the fight vpon p 
Diameter in the Planiſphere where p degr. 
doe take beginning (noting that a ſtationary 
7 angle, is ſuch an angle that hath no reſpect to 
the needle, but to the ſtation) The Inſtru⸗ 

| ment then duly planted vpon his Staffe, vou 
1 mooue the Planiſphere {the Index fixed 
| as befoze) vntill you eſpy thꝛough the ſight 

the one 125 vpon pour left hand, and foꝛ hedges, vntill the 
Index lye paralell with the hedge, the Jnſtrument ſo reſting cons 
ney the Index with the ſights vnto the marke oꝛ hedg vpon your 
right hand, making the ſaid Index point to the marke, oz lpe pa- 
ralell to the hedge note then the degrees cut by the fiduciall edge 
of the Index, foz that is the quantity of the angle, This nedeth 


no 2 8 03 
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= Ake a fine thinne and ſmooth pace of b;aſſe, 
TY of what bignes you pleaſe, whereon deſcribe a 
V4 demiciccle, as a be, vpon the center f which di⸗ 
l uide into 1380 equall parts, and ſo ſet figures 
l thereunto, as in the figure: ſome vſe to make 
g the like circle vpon the other ſide the plate, 
nb2ing therein the degrees from 180 fo 360, but that is need ⸗ 
now bythe Diameter of this circle a c, there is made a 
Dcale acco2ding to 12 in the inch, furniſhed with paralell lines, 
8 numbꝛed with ſigurss, as the oꝛder is, and as you may ſee in 
the figure at d e, vpon the backe ſive the plate: there is an other 
ꝛding to ri parts in the inch, o2 von may make 
the ®cale de accoꝛding to 16 parts in þ inch 02 moze, i then take 
12 of thoſe parts, which diuide into 11 parts, t make a Scale, 
lain pou may prainely ſeeſet downe in my Arte of 


Geodetia 


= Yr of £ ww: Www $ w N * 1 


Cu, | | The ee 8. 


Geodetia Chap. J 3. but the beit Scale is Lib. 3. of the Geode- 
ticall Staffe Chap, 2. where J treated of the lacobs Staffe. 

Pon muſt note further, that foꝛ angles of poſition, the one haifs 
of the circle containes the Eaſt part of the Yoztzon, a the other 
the Wett, the diameter of which circle common to both the de⸗ 
micircles, being the alen line, o South and Nn points 
as in this figure. 
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compalle, FL 
Firſt, therefoze fo pzofract an angle pon 
any point giuen vou axe to take the ſeminiame⸗ . . SP! 
ter of pour pꝛatractoz. as fa, and ſo placing the one foot of your med with more 
compaſſe in g.thvyoint giuen, with the otherftrike tye poztion of f. 9 
a tircle hi k , now mn voll | _—_— angle YOu Geoderia Cha 2. 
are to p;otract, which le ©. e therefo2e the one 


footer in 4 in the pꝛotractoꝛ, and extend the other to 50 — - 
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the rwe up a b c,the which wideneſſe place in this circular baſe 
k, ſo will the two points of your compa lle fall, the one at h, 
the other at i, finally dꝛaw a line from i to g, and from h fo g J 
ar g h is an angie of 50 degrees, | 
ut ſay,you would dꝛaw a line by ſome degree beyond 180 
degr. as by 230 degrees, therefoꝛe you muſt take halfe 230 degr. 
Eſet that diſtante twice in p circular baſe,viz. 115 ſet once there 
is h k, which ſet twice there is  k 1 2 30 degrees, o2 deduct 230 
from 360, fo haue now 139, degrees. and ſo pꝛotract an angle the 
contrary wap of 1304 2 REGreesy as Am | ry pee 230 degrees, 
| ecircular be n 
ne FUery ſide by your 
Are. firſt ſee what 
£ 02e place the 
Lor pour compaſl in d in pour — t 7 ey ding the 0 
here pards c, as to 18, that widneſſe of pour ti ene 
vards g toward has ton, Jconclu 
do lo to gi, g k, and g, ſo ſhall you finde g o 
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Cua. XX VI H. 


To obſeruc e an angle of poſition and what it is, as 


0 protract the ſame, and to finde vpon what 
point of the compaſle any thing ſeene in 
| the Horizon ee 


N Angle of poſition is ſuch an angle that is 
taken in reſpec of the needle oꝛ in reſpec of the 
N South point, inſomuch that the one ſide of 
78 euerp angle of poſition is the Needle, and the 
IT 2 other the Alhidada, the common ſection of the 
Ls) cermes of which angle alwaies concurre vp⸗ 
| ” on the very ertree ot the Needle, differingfrom 
eee le 3, becauſe — conteine the n of Degrees, 


To obſe . angle of poſition,ysu muſk place the 
Needle guet his true line in the bottome of the Bore , the Pla- 
niſphere reſting conuey the Alhidada with the ſixhts to 
— marke aſſigned, noting the degrees tut in the Planiſphere, foꝛ 
that is the n — poſition, whereby vou may ſee that the angle 

— ſimited reſpectiuely , accozding as hee is right, 


of poſttion is 


acute, oz obtuſe, but onely doth extend it ſelfe to any degree in 


the whole circle, and therefoze the termes of theſe angles might 


and pointing into the ſeuerall parts of the Yozizon. 
Now fo p26tract the ſaid angles, the difference is not any from 
the wozke in the laſt Chapter, onely whore pou beginne to pꝛo- 


rather be nan lines of poſition, in reſpect of their ſituation, 


tract call that point the South, 4 ſo foꝛward in the other quar⸗ 


ters of the woꝛld. accoꝛding as you ſhall be directed by the letters 
SEWN, byon the p2otrats2 ſignikping South, Calt, Weſt, 
Nozth. 

And if you deſire to know vpon what point of the 2 
any thing lerne in the Honzon lieth hauing planted the Glaſſe 
as befoze,ſo that the Needle reſpect yis due plate, turne the Index 
the elligned igtke, noting amongſt the winde, the wind cut by 
the Index, foz into that part of the Hoꝛizon the thinglyeth. All 
thele neede no example. 
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the demicircle a b c,the which wideneſſe place in this circular baſe 
hi k, ſo will the two points of your compaſſe fall, the one at h,. 
the other at i, finally dꝛaw a line from i to g, and from h 20 9 
conclude i g h is an angie of 50 degrees, | 
4 16h would dꝛaw a line by ſome degree NPR 130 
as by 230 degrees, therefoꝛe you muſt take halfe 230 degr. 
E ee that diſfance twice in v circular baſe,viz. 1 15 ſet once there 
is h k, which ſet twice there is  k 1 2 zo degrees, o2 deduct 230 
from 360, ſo haue vou 1 36 .) d and ſo pꝛotract an angle the 
ary wap of 13 10 3 © Ra n! fo thall cut 230 degrees, 
.— wn 1. he ci ircular! | je +290 degrees: anvil 
be regatiren v downe he ten; Fuery ſide by your 
h the ſame be :Myre,firlt ſee what 
uld be, which let bs 18 percher de place the 
Ine fo 17 2 — in d in pour Scale 25 nding the o⸗ 
5 towards c, as tu 18, that widneſſe of yourrompaſle place in 
2 Uros nwards g towards as ton, conclude gn is 18 pear- 
che s,doſotogi, gk, and gi, ſo hall you finde g © : pezrehes, x 
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| CAT. XXVII. 


To obſerue an ang of poſition and what it is, as 
alſo toprotract the ſame, and to finde vpon what | 

point of the compaſle any thing ſeene in 

the Horizon lyeth. 


N Angle of poſition is ſuch an angle that is 
l taken in rcſpect of the needle oꝛ in reſpect of the 
VA A 1} outh point, inſomuch that the one five of 
Af erw angle of poſition is the Pecdle,andthe 
i I e ather the Alhidada, the common ſection of the 
ANGER termes of which angle alwaies concurre vps 

mee T— onthe very ertreot the edle, differingfrom 
angle 3, becauſe they conteine the number of degrees, 


Peridian. 
erve there ſoꝛe an angle of poſition, vou muſt place the 
Needle guer his true line in the bottome of the Bore , the Pla- 
viſphere there reſting conuey the Alhidada with the ſizhts to 
the marke aſſigned, noting the degrees cutinthe Planiſphere, foz 
that is the angle of poſition, whereby you may ſee that the angle 
of poſition is not !tinited reſpectiuely , attoꝛding as hee is right, 
acute, oz obtnſe, but onelp doth extend it ſelfe to any degree in 
the whole circle, and therefoze the termes of theſe angles might 
rather be called lines of poſition, in reſpect o: their ſituation, 
and pointing into the ſeuerall parts of the Yozizon. By 
Now fo pꝛotrac the ſaid angles, the difference is not any from 
the wozke in the laſt Chapter, onely where you beginne to pꝛo- 
tract call that point the South, 4 ſo fozward in the other quar⸗ 
ters of the woꝛld. accoꝛding as you ſhall be directed by the letters 
SE WN, vpon the pzotracto2 ſignitying South, Caſt, Welt, 
Hot. r | 2 
And if — deſire to know vpon what point of the compaſle 
any thing ſerne in the Hoꝛiz on lieth hauing planted the Olaſſe 
as befo2e,ſo that the Needle reſpect yis due plate, turne the Index 
the elligned marke, noting amongſt the winds , the wind cut by 
the Index, foꝛ into that part of the Goꝛizon the thing lpeth. All 
theſe neede no example. 
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Fil * WY "ny lat of any great Champion ele or 
14. ſuch like, conſiſting of ooo or 1500 acres, or to take the plat 

| | 1 | of woodland and rough g grounds, by the T* opo- 

„ 1 graphicall Glaſſe, otherwiſe then in 

| | | the cigth Chapter, 

1 | 1554 cha pꝛopolition as this cannot bee perfoz⸗ 
14 5 | med by one ſtation in the midſt of the field noz 
1 | If pet at two ſtations by the interſection of like 
11 78 O 78! lines, becauſe it is ſcarte poſſible to ſee all the 
1 angles at once from the ſaid ſtations, eith r by 
111 PS reaſon of the long diſtance , oz by occaſion of 
1 hils, trees 02 ſuch like, therefoze you muſt get 
4 the plat thereof by going round about the perimeter of the ſatd 
v4 field oz wood, and that you may doe, either by angles ſtationary 
1 oꝛ angles of poſition, but the operation by angles of poſition is 
i} — troubleſome and lee certaine , therefoze it ſhall bes here 
1! omitted, 

1 To perfozmeit therefoze by angles ftationary , you mul go 
14 vnto one of the cozners vpon the vtter ſive the field, where plant 
1 pour Glaſſe, and ſo take the quantity of that angle by the 23 
14 Chapter, then meaſare from that angle vnto the nert angle no⸗ 
it ting it downe together with the firlt angle in ſome Table booke, 
I Sal then take the quantity of that ſecond angle, and ſo meaſure from 
1 Bol that gle vn the 3 angle, noting the ſame oꝛderly downe,e ſo 
17 il go round about þ field, ſtil taking the quantity of enery aagle by 
1 | the ſaid 2 3 Chap.nofing the ſame downe together with þ quan - 
| | tity of their ſides, and when you haue finiched, vpon ſome plaine 
1 paper oꝛ vellam, by the 25 Chapter, pꝛotrad enery ſeuerall an- 
Fl. ale,laping downe the conteining ſides thereof by your ſcale and 
It compaſſe,euen as you found the ſame by meaſure, and as you be 
4 be ane of Ge taught in the fozeſaid 25 Chapter this requireth no example, fo: 
4. |  »4=:iafol-7. that the angles being obſerned the wozke differeth naught from 
1 + + -"__ e part 1.0 my Arte of Geodetia, 

if h CAP, 
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of no exceeding great quantity. 


1 
: 
4 
1 


To plat medowes 5 plaine fieldes 9 and paſtures 


WH your Inſtrument in ſome luch place in p field 
tom whence pou may command the vie wofal 
the angles in the ſame field, the quantity of 
which angles you mult obſeruebyy 23 Chap. 
2-9] meaſuring the diſtance of each angle from 
ent, and ſo p2ofrad the ſame , and lip their ſides 
downeas in the 25 Chapter, and this way J hold the beſt and 
trueſt in all ſuch caſes where the pzopoſed field is not over great, 
and if ſo be that the plat benot reqfted, but you put to meaſure 
the ſame, pour trueſt wozke will be by this meanes, to get the 
true plat thereof firſt, andafterwards finde the contents, by 


the 2 part of Geodetia.and fo2 that this chapter is alſo already 


perfo2med in my firlt part of Ceodetia, Chap. 3. after the ſame 
methode as it is heere,J will referre you therevnto fo2 bzeuities 
And here note, if you pleaſe, hauing once planted pour Pla- 
niſphere in ſuch oꝛder that the Diameter where the degrees doe 
take beginning map point into ſome one angle oꝛ other, you ſhall 
not nerde any moꝛe to moue the ſaid Planiſphere, but onelp keep 
him fired, moouing the Index from angle to angle round about, 
noting the degrees cut by the Alhidada in the Planiſphere at eue⸗ 
ry ſeuerall angle, and fo to p2ofract the ſame by the 25 chapter, 
Thele 10 kinds of waies remembꝛed in this chapter and the 


laſt J do hold the beſt 4 trueſt as foꝛ others man of them be vn⸗ 
certaine, as the interſection of lines and ſuch line, but you may 
finde that remedied in the vſe of the Piaine-Table, the which if 
pou can wohn it there, pou neede not be to ſeeke here. Panx o⸗ 
ther pꝛetty wies may you ſin de ſet de wne in the ſeuerall vſe of 
each Initrument, which if you can perfozme in one, you may 
ſoone perfozme the ſame ineuery Inſtrument. 5 


| 
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bis chapter is beſt to be perfozmedby ptäting 
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17 reduce lines R afall into lines 
| Renn by the Topographicall Glaſſe. 


Oncerning aſcending and deſcending grounds, 
"= I told you in 5 firſt part ofmyGeoderia, that 
>< if was not poſſible by one ſcale to lay downe 
1 8 the true plat, and alſo by the ſame ſcals to ren- 
der the true contents oz that it᷑ the plat bee 
true, the contents will bee falle: And on the 
c ccontrarp, if the contents bee true, the plat will 
be falſe; the reaſon whereof J acquainted pou with in the ninth 
Chapfer ofthe ſixth bwke of the Geodeticall Sraffe, where J al⸗ 
ſo taught you means to remeby the ſame, and that diners waies. 
But fozaſmuch as wee ſhall not nerde with this inſtrument , to 
reduce theſe lines in the field but onely when we pzotrac.J will 
thereloꝛe deliuer a way which vou _ perfozme by this Glaſſs, 

oz by your Staffe. 

In the very place where the aſcint beginneth there plant 
your Glaſſe, and in the top of the aſcent, a ſfaffe of equall height 
with your Inſtrument. Now turne the Index with the fights 

; towards the ſtaffe, the planiſphere beingparalell and equidiſtant 
to the Yozizon, remoue the meneable ſight in the demicircle un⸗ 
till thꝛough that ght, and the ſight in 90. pon ſee the top of the 
ſtaffe, note then the degrers cut by the moueable ſight foꝛ the an- 
gle of aſcent, then meaſure the diſtante vetwirt your inſtrument 

and the ſtaffe, which increaſe by the ſigne ar the complement of 
the angle of aſcent,x part the p2oduct by the totall ligne, fo haue 
pott your deſire. For as the Secant is to the Radius, ſo is the Ras | 
dius to the ſigne of the Complement of the ſaid Secant, by the 
ſeuenth booke of the ene Stufe y ale 7 Nw 
wefria. * 2 ie 41 | 

1 2 Si ten? 1 yep Eanple;) 7 ie 

1 Inplatting of grounds, I come ynto an naſeading banke, a as ab, 

I therefore plant my ſtaffe at a, as before, and another at h, no- 

ting the angle of aſcenſion eb, 30. degrees. Now doe I aka - 

20. from 90. ſo haue I 60. the complement of the ſaid angle, the | 

ſum whereof is 86602, and theline Hypothenuſal aG, 40. yards: 
therefore I multiply $6602. by 40. ſo haue I 3464080, Which 
parted 
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pond by the oral ſum leauerh 3458822 yards, the Horizontal 


me 4c. | 


If the grounds deſcend, asbd, goto 4 and then worke as "Sh; 


fore, 


But you ſhall not Son to make this reducement in the fields, 


yntill you come to protract. 
And note further, that if the ground cent” a8 ab, and alſo 


deſcend as bd, 
rizontall li © 4 
the lines 4 bat 
ther that the 1 
ches, and rifi 
ſhould be laid 


then muſt you in your protracting ada the Ho- 
e, and c together „and protract that inſtead of 
1d d, ſo that by what is ſaid before, you may ga- 


mg zo. degrees hi bs H you willworke riely, 
downe not talroget er 35. Pearches. 7755 
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Stafte, called Teen e 
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4 amn whe 1 diuiſion. 


| © Ecatiſs haue taught vou to perfome many 
5conclufions in this Booke by my Tables in 
the ſeuenth boke of my Staffe, and foz that 
there were ſome things omitted, and 


Jo thought it not amiffe heere to deliuer certaine 


Tables i that is. how kö wozks br ne Tres 
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ne which you meaſured᷑ in the field, to be 40. pear- 


8 5 5 ſome things alſo miſtaken in the ſaid boske, - 


$5) compendidus fozmes of wozking by the (aid 
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4 the ffone beein tre firſt, and the Nadius in the ſecondo2 
third, how to bꝛing the Radius into the firf place,foz the auoi⸗ 


ding of diuiſto n. 
Regula. I or the ſigne that is in the firſt place, put the 


Secant ot the Complement thereof; Et voti compos eris. 
oꝛ as the ſigne is te the Radius, ſo is the Radits ts the ſe⸗ 
cant ol the Complement. | 


Compendium 5 J. 


Compendium TY 


: It the „Langen bee in the firſt place, and the Kavins in the 
ſecond oꝛ third plate to reduce the Radius into the firſt place, to: 
the auoiding of diniſion. 

Regwla, For the Tangent placed in the firſt place, take 
the Tangen of the Compenensy Ez negotium confectum 


exit. [4.3] 
Foz as the Tangent is fo the Radins,fo is the Radius to the 
apa of po Complement. 


Compendium II. "_ 


des Secant bein the firlt piace and the Radius in the ſe- 
cond oꝛ third, how to bzing the Radius into the fit place , foz 
mo2e caſe in wozking. 

Aegala. For the ſecant put inthe firſt place, take the ſigne 
of the Complement, ſoſhall you haue a true proportion, 
the Radius being in the firſt place. 

Foz ns the Secant is to the Radius, ſo is the Radius fothe 
ſigne of the Complement. 
Any ether difference that may happen in any kinde of obtuſe 
angled triangle. is reſolued in the manuduction in Trigonome- 
tria by making a diflocatien of the oblike triangles, and con- 
nerting anp one of tnem into two right analed triangles. which, 
foz that it Is 158 ſet downe there, I wil here opeait with an 


SECT Example, 5 
Supp ohh you had Ea the angle g 4 10 46. degrees, and 
7 * 64. degrees, according vnto the doctrine of the 12. Chap- 
ter, and ſo adding theſe two angles together, and raking the to- 
tal from $80. you haue or Gn, the angle «gb. Now let 
PI the 
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the fide ag bee required, that is, the diſtance of Stretton hilles 

from Shrewsbury, therefore I multiply a b to. miles by the ſigne 

of the angle g H, 34; vi. by 89879. fo haue 1898790. which I 

part by t 00000. and the quotient is 8 2172 miles, the length of | 
the perpendici lar ak. Now to t the line « Fe * take the angle . 
ar b,70.degrees from go. ſo doth Ge reſt 20. degrees, the angle 

gak, —. cant is 10644 7, which I muſt multiply by ak, 

which was not a together 9.miles, (yet here wee will =: & it 9, 

miles,) ſo haue we in the offcome 9377 23. Which parted by the 

total ſumme 3 the quotient is 922723. miles, the diſtance | 

of Stretton hils from rea TIN Ep is 9. -miles, 3 quarters, 

and better. 
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| Toſquare! lands, and to reduce irregular 
[|| „ | gh into 3 regular Figure, and that in 


the open Field. 


9 * * * 3 bub 1 8 
7 — — — CN 8 — JSST TIES 
3 ö 
2 pv — — — — RT by 
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vody of the ſame into one ſquare, reieaing the 
co2ners, angles. andcrooked hedges, which 
muſt be after meaſured, accoꝛding to the figure 
they repzeſent. | 
— Tyberetoꝛe, bꝛiefly to teach you how to ſquare | 
anypeceor tand by the Topographicall Glaſſe, von muſt ima⸗ | 
| 

| 


| 8 D ſquare any any field, is to reduce the whole 
N | 


g — —̃ — — CO Er PPLOGES 
— — . — a 


gine abfe g d apece of ground, conſiſting of many angles to 
reduce the bodyof which into a ſquare, pour inſtrument mult be 
twiſe planted in ſuch places as vou( by the direction of your eye) 
het n conuenient foz the reiecting of the angles. 4 
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nel <mmnnns = W n EEE. Q 
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— plac the Glaſſe art ata, then doe J mantis demicircle,vntill. 
thꝛough the lights in the ſame, J may leeclole by the inwardan⸗ 
gles, and ſo J note in the kurtheſt part of the fteld, whither my 
t runnes as to b, where J cauſe one to ſtand: the inſtru⸗ 
ment vnremoued, I looke th2ough the ſhozter fights , noting 
A ! wihither my light runnes, as tod where alſo 1 
let a marke Finally, chooſing out ſome conuenient place in the 
nie d. as c, where the viſuall beames runniaa thz ugh the 
iizhts in the Demirircle may concurre with b. and alſo run 


| 5 ug theongh the out lights, may in like manner point to d: 
= ö | EN you 
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vou . — by that meanes reduted the irregular field info a per- 
fect oblon 
| Poſs = toꝛners and fragments that doe remaine, vou 
mult meaſure them accozding vnto the figure that they mot re⸗ 
ſemble, even as vou may beft gather by the pꝛicked lines 


in the demonttration without any moze circumſtance of 


wozds. 
But ſay the irregular field lyeth molt apt to be reduced into a 
triangle, which is thus perfoꝛmed. 
Abcdefghi isthe irregulare plaine:firlt therfoze J go inte 
ſome ſuch toꝛner of the field, as to me ſeemeth mot conuenient 
foz the reducing of the field into the largell triangle, which let be 


C 2 R 


bs oh. > 


3 2000000000050 


N 


* 


e, where In 

all lines runne by the very point ol the hedges giuing out. excln⸗ 

ding thereby all coꝛners and other angles, the which tins lines 

let be ec, and e a, the like J do at a, loqking to c, ſo haue JI made 

a triangle e ac ofthe irregular poligon. As ſoꝛ the other figures, 

Led aims meaſure ue befoze, accogding to that they re- 
ent. | 
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To ſearch out the Perpendicular i in any Tri- 


2 Wer kg according as it lyeth in the 
14-46-4148 95, en Fe. 

w hauing reduced any plaine irregular Pos 
S\ligon into a Triangle, oꝛ ſuch other Figure, 
(| wholefuperficiall content is found by the helpe 
or a perpendicular, and ſoz that the length of 
— the ſaid perpendicular is ſomething difficult 
x KG to beattained vnto the open field, becauſe it is 


te viligenily vpon bath ny hands whersthe viſu⸗ 


vntcertaine dpon what part of the baſe your 
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ſaid perpendicular falleth, I 
heere to deliner you the oꝛder how to perfo2me the ſame., 


Jhaue not therefo2e thoughtitmuch 


Let a b c bee a certaine plaine field, which you are put to meas 


ſure : the queſtion is to finde in what part of the baſe be a per- 
pendicular would happen, falling from the angle a. Firſt theres 
foze J plant my Glaſſeiu the line be, as ncere as I can geſle vn- 


der the angle 2,asatd, re I moue oy Indexes about, vattit 


1 


the 1 RY the id ſtahts Ive 1 oner the l une b c, 
then J looke thzvugh the ſights in the Demicircle, 18 the 
viſuail beames runne to a my inſtrument ftandsrig d dis 
oboe, eren fall, 3 Do had not 
ed, J muſt haue remoued the Inſtrinnent , as J had 
ofcaſion e the lite muſt yon REY other figure in the 
whereby von may ſce how necl n Tani es 
— kalſe taking of perpendiculars a thiefe'dcrafton or 
thoſe palpable erro2s that be daily committed, and a pzmeipatl 
cauſe bench * common ee ſa often differ. 
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ow i ſeeke in your Tables gathered at pour obſer⸗ 


nations the greateſt diffance betwirt the moſt Eaſterne and 
Meſterne place, and alſo the greateſt diſtance betwirt the mot 
Noꝛtherne and Southernelp plate, and ſo acco2dingly chooſe 
you a Scale, that thoſe places beeing laid down by the ſame, may 
fall within your Card. 

The nert thing to doe is. to find out ſome ſucha towneo2caltle 
that you thinke lieth in the middeſt of the counttey vou would 
deſcribe(which you may eaſily perfozme by comparing yorr ta⸗ 
bles together) and that towne place vpon the interſection of the 
croſfſe lines befo2e dzawne, then if you can find ſome other towne 
that lieth direct Eaff, Weſt, Nozth oz South from you, place the 
ſame in thelineanſwering to that quarter, accoꝛding to the ſcale 
where with you intend to ſet foꝛth your plat; but if ſo there be 
no town obſerued that lieth direc Caſt. Weſt, Nozth, oz Douth 
from the ſame.then chooſe ſome other towne , and acco2ding to 
the poſition of the e b à right line, and = place the ſams 
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SS |: the interſection of the two lines, and ſo is your greateſt labour fi- 
1 | niſhed. As fo2 the ſituating ot the other townes. perfozme one and 
1 g * | | doe all; fo2 the rule is general: therefoze ſearch what diſtance 
1 31508 | the poꝛt towne o2 village you deſire to plate, is fromeitherof the 
_ | townes befoze ſituate , and ſo opening your compaſſe bpon pour 
1 Scale to the like number of miles, ſcoꝛe s, ec. placing the one foote 
in either ok the places already ſituate, with the other deſcribe ſe⸗ 
5 uerall arches, noting the interſection of the ſamo, foꝛ the true 
| place of the ſaid towne. And thus may yoa deale with all poꝛts, 
i villages, townes oz what elſe you haue gbſerued,and here would 
ſituate , paſſing from one place to another at pleaſure, with this 
pꝛouiſo, that the firme foote. of your compaſſe bs fired in his re⸗ 

- ſpondent place. : | 


＋ þ 


e 


| | | | Example. 
-1 Let the propoſition be to deſcribe England, and therein to ſi- 
5 | tuate ſuch townes as ſhall be required in that bigneſſe, as is here 
ff vl ſet downe according to my Scale: the firſt thing that I doe, ha- 

WH. uing appointed my Card, I croſſe the fame with two right lines 
at right angles, appointing at the end thereof the foure quarters 
of the world, as in the Type: then I find out ſome towne that l 
coniecture(by conference with my tables) lieth about the midſt 
of the land, which let (for examples ſake ) be Middle Wiche, a 
tovvne ſituate in Cheſhire, the which towne Iplace vpon the ve- 
ry interſection of the foreſaid lines, and thereby write the name 
of the ſame, ſcarching in my tables for ſome other towne that li- 
eth direct Eaſt, Weſt, North, or South; I find none: therefore I 
take ſome other rowne, as Briſtow, drawing a line according to 
the poſition of the ſame, getting alſo from your tables the di- 
ſtance of that towne from Middle Wiche, as 97 miles, tom hich 
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| | wideneſſe ypon your Scale open the feete of your compaſſe, and 

10 then place that wideneſſe vpon the line of poſition for Briſtow, 
i placing the one foote in the marke made for Middle Wiche, ma- 
A king a note with the other in the ſaid line of poſition, where 
e write Briſtow, Theſe two townes ſo placed, let vs now go ſitu- 
. ate Northampton: firſt by my tables I finde the diſtance of Mid- 
MN dle Wiche from Northampton, and according to that diſtance, 
l 5 the one foote reſting in the marke for Middle Wiche, with the 
1 ä other I ſtrike the portion of any arch: the like I doe with the di- 
11 1 ſtance of Northampton from Briſtow, as. in the 12 Chapter is 
WH BRL! plaine,Now the interſection of theſe two arches is the true place 
* La * 9 1 oy — — — / 15 / 
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ol Northampton, where make a marke for the towne,, and write 
rhe name thereof by the ſaid marke; and ſo proceed, limiting all 


che tones, ports, angles, and nookes in the Iſland in their pro- 
per places, as you may ſufficiently gather by the former demon- 


| 
[ 
| 
* 


ſtration. | tra 
Hauing finiſhed, in ſome void place you may appoint, the Ma- 
riners compaſle , as in the Card before, and this compaſſe till 
ſerue you br many neceſſarie vſes, as it is not vnknowne to 
men ſcene that Way. 


CAT. XXXVI. 
To diuide any Empire , Kingdome, or 


Continent into Prouinces, Regiments, 
or Shires, 8 


Den von haue taken the plat of any countrep, and 


rein ſituated all the townes,pozts,and ſuch like, 


auired) to ſeparate and diſtinguich the ſame into 
luch P2ouinces, Dhires, o2 Regiments, as the faid 
Aingdome is them info. Do is England, oz the South part of 


great Bꝛitanie 


equal parts which we call Dhites, theniseuety hireſubdini- 


ded infoothercertaine vnequall parts (as Wozcefter Shire into 
2) which be called Yuavdzeds , either fozthat there were but at 


there is to 


firſt ſo many townes oꝛ villages therein, oz fo2that 
be required 100 able men in euery ol them. Other diuiſions is 
England yet ſubiec vnto: as firſt, the whole Ringdome is diui⸗ 
ded into two | 
ry and Yozke,then theſe P2ouinces are ſubdinidedinto Biſhop- 
rickes , andeuery Biſhopaicke is reſubdiuided into Pariſhes, 


acco2ding to which diuiſtons J minde Cod willing to de- - 


ſcribe a Mappe of all England. c. But now the way how to at 


taine vnto theſe ſubdiuiſions is not knowne. It is therefoze to 
be perfoꝛmed after two kind of waies: the firſt whereokis, vou 


muſt in pour Perambulatisn, as in the i x and 12 Chapter, ob- 


ſerue the bounds and limits of each pzonince, c. euen as there 
vou doe the townes, and to pꝛotract it acco2dingly, diſtinguiſhing - 


the Cane with certaine pꝛicked lines. 


The other way is, to find by ſome recozds what townes and 
135 „ ſuch 


happily ſhall it be expedient (oꝛ rather ofyou re⸗ 


eing a peninſula;dinjdedinto 5 2 parts but not 


zouinces oꝛ Archbiſhopꝛickes, to wit Canterbv⸗ 
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and bounds of the ſaid 


8 3 | | 86 g : 13 8 
A fchlike beth 


— IE Ai III Wh ne 


e Peres 
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ing made a point foz the plate of the towne,you may | 


* 


8 placed in vour Pappe the dinifionis made by 
==} certaine lines from towne to-towne ,o2ifyour map be 


* 


1 1 >, 
— . mea 


omit to w2ite the name thereof, and ſo dꝛaw certaine pꝛicked 
. lines from point to point. Euen as vou may perteiue England in 
e entuing Car diuived into Shires. 
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The reaſons W Legion e The Alcitude = _ Fasse, 
Hhath bene hitherto falſly obſerued, w Lich Tables t. to os 
1 0 reformeandiarre the ey well in | 


| = reſpect of his refraction as, 
= Rn. 2 | | — 


Z3\/Ycho Brahe a Dane, and diligent obſeruer ol 
eit afin g the celectiall bodies, ſound at 
la by conferring daily 2a 
SI with the optikes , that the Sunne ſeemed to 
vs elenated higher hpon the verticall. circle, 
then indeed he is, and his reaſon hee dzawes 


—— ͥ — 


— 


tt. to be Diaphanicall, but Tycho would haue the pꝛincipall 


cauſe of this refraction to be in the vãpours, that doe continually 


occupy the loweſt Aecry Region. abounding and gathering them⸗ 
(clues molt tagether; ohen theSunnetanerteſtito thoY9 36 ep, 
which eleuating themſeges by little and littte, ſdrcefituely, af 
length meerely vaniſh and are notheng nt mt obnort bes as in the 


enſuing Table of the dunnes reiramom tho greatoſt eie nation 


of the vapours, accoꝛding to the laid optiks of Alhaz en and Vi- 
telln 8 49 90 offt whish:the temimiaumster df the ue earth 
ent cus w fearrt 12 Germaine ineles, but lea 
the amp le dilcaurle herr of ta the gba T. B. where the de. 
iteus map reade; at large; lat vs onety returne vnto the pꝛõci 
call ve thcragf. ſohall it bee ptainetpuroatorr of this refraction 
cauſed by the thi ence of the vapours abrue the non, that 
the fight of the Sunne is altered ſo that he ſeemes to reſt ſooner 
and ſet lower — . — infomuch that the « center of 
bodp ſeeming 


—— 


ammuamma 1 — : 


ctiſe and expertence 


from Albaz en and Vitello, ſaping: Quando res 
bil . diefs Diaphanitatq ſpectatur, refracte eius for- 
mam viſui Jo: , fo2 they app nt the heauens the Clements 


e 0 
„„ 


4 _ now * Oy 
b 


: * | 
„ —@_ ai n 2 4 
nnn — * 6 Oe, 9 - wh - 
1 _—_— o v — * 
— * A 


c «nt I ben 
y | WT 2 


1 pos dns hh 3 * 
"£05908 EO. 


FF 


>», i 


A ˙ 22K „ T 
I "pi 8 : 
b 


The — —.— Cuar. 375 


B: ec. BA. — „12 ——— * 5 
7 


A Table, ofthe Sunnes Refraction. 
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eee bee luer accoꝛding 
ta the apparent riũng and ſetting thereof, then thoſe our Aftro- 
6 —6 —5 foz the Poles eleuation, 

But to ſet apart further diſcourſe hereof, behold the Tablet. he 
dle whereof is thi⸗ 
Serke the Altitude ol the Dunne in one ol the rowes bnder 
Alti. o anſwering to which vpon the right hand vnder the title 
of refraction is the minute and ſection of the Sunnes refraction, 
which mult be abated from the Altitude infrumentally oblet⸗ 
— dy refraction doth „A. cauſe at fun fo Joao 


ond Paralaxes $f bes ume. n 


15 is euident by the paralaresof the Sunnein the ca 

titude, that the Demidiameter oftheearthhatha ſenſible pꝛo⸗ 
poztion, in reſpect of his farre viſtancefrom the Sunne which 

— — cathar) wndptnai pin y bee lens in che 

time of Eclipſes, eſpecially ot the . by! 

1 . emidiamete 
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ercentricity did confaine 1142. Semidiamefers of the earth, 


which putting afive ſome few minutes, agreeth with Tycho 

Brahe ſo that the Dunne, by reaſon of his Paralar,ſeemes to vs 
inhabiting the ſaperficies of the earth lower, and moze deiectep 
in the heauens, then in deed hee is; by the neglecting whereof his 


true altitude hath as pet bene falfly obſerued: but here wee 


mult admit a th2ee-fold diſtanceofthe Sunne from the earth: 
to wit, moſt te, as being in his Apogæum, nerreſt, as being 
in Perigæum, and in the meane betwixt both: that is mouinga- 
bout the center of the earth. Accoꝛding to which thz&-fold di⸗ 
ſtance from the earth, J haus ſet downe the inſuing Table by 
ok the fozeſaid Tycho, grtended ſo farre, that it may 
ry degree of the Sunnes altitude thꝛough all great 
he ve whereofis thus: 
lfitude of the Dunne, the which altitude finde in 
Alt. G. anſwering to which, vnder the title Max. 
Med. 92 Min. is the minutes e ſeconds of the Sunnesparalar, 
which muſt be added vnto the Sunnes altitude, fo2 that the pa- 
ralax doth the Dunne ſeme lower, and moze deiected is 
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1 ble of the Pickle of the Se in car 


F venticall circle, according to his three-fold 
#4. Gilfppce from the earth. | 
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We will take Ty NI owne example, obſerued the laſt of Tune 
1588, when boli a lar "ge Inſtrument, prepared for that and o- 
ther ſuch purpoſes, found the Sunne to bee 19 degrees 17 mi- 
nutes, eleuated ypon the Meridian, to which inthe table of re- 
fractions there 4g anſwere 4 ./ 5 //whichtaken from the appa- 
rant Altitude (becauſe the refraction doth alwaies make the Sun 
higher then indeed he is) there doth reſt 19 degrees, 12 .{ 20, / 
the iuſt Altitude by reaſon of refraction. But this Altitude is 

not as 1 preciſe, by reaſon of the Sunnes parallax, therefore in 
the Table of parallaxes according to the 19degree of Altitude, 
and according to the Sunnes threefold diſtance from the earth, 
finde the parts there ſet, to wit, 2 minutes, 44 ſec. theſe adde 
to the former Altitude corrected by the reftaction, becauſe the 
arallax doth ake the Sunne ſeeme lower then indeed he is, ſo 
aue you Sort n his true and perfect Altitude, as well! in ceſpect | 
of the refraction, as the patalax, to wit, 19 degrees 15 4 minutes 
which you ob erued inſtrumentally to be 19 degrees 17 + min. 
Hence comt meth i it that the Poles. eleuation obſerued by the 
Meridian altit met of the Sunne or Starres, and by the Pole it ſelfe 
differ, if you confer two of theſe Altitudes together. : 


| Cad. XXX V111. „ | 

Of 5 correcting the taking of the Altitude | 

of the starres, which by molt bitherunto hath 
ten en a1 
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titude the refracti n of the Dtarres ws, Bo minutes ins 
lomuch that at the : o degree of Altitude the ſtacres haue no re- 
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A Table of the Refractions of the fixed 
Statres. 
NI If II — JAlJM]ST_\Alt.|M[S 
| o [30|0 | 55 1010 10 5 30 173 o | 
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To take 5 F and Almicanther if the Sun 


or any Rarre, and to finde their Azimnth by the 
 Topographicall Glaſſe. 


ant your Inttrument — the Nedle re- 
a ,[ſpecting his due place, then mane the Index 
l \bntill the verpedge of the demicircle point inff 
vnto ß Sun, now fo; ſtarres looke thꝛough p 
| fightin $0 moouing the moneable ſight vpon 
>A the demicircle, vntill thꝛough the ſaid fight in 
go, and this moueable ſight,you eſpy the Star, 
| noke then the degree cut by the moueable ſight, fo2 that is the Al- 
titude of the Starte, but becauſe vou cannot view the Sunne, 
receiue his beames th ough the moueable ſight, mouing the ſame 
fight vpon the demicircle, vntill the ſaid beames pearce though 
that ſight, and alſo the ſight in Ho, the degrees then cut is the Als 
titude, the degree cut in the Planiſphere by the Index that poin- 
teth to the Sunne oꝛ Starre is the "Azimath oꝛ verticall circle. 
And what may vou ſee further in this Glaſſe? mary the point 
of the compaſſe that the Sunne oz the Starre lyeth on. 
But you mult remember,after you haue taken this Alti 
bite bee, Starres inſtrumentally, to make ſubſtraqions 
and additions accoꝛding to the refraction and paralar of the de 


* rere, 


uk 


tude 


grees of the Altitude taken, Wen as vou be * rung | 
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cur. 2 


To take the Amplitude of the Sun or 
any Starre by che Topographicall Glaſſe. 


V helpe off p Ncdle,place the Planiſphere of the 
v5 | Inftrument, ſo that the diameters behold the 
2 | foure quarters of the world the ſuune oz ſtarre 
$|then riſing,obſerue the ſame thꝛough the ſights 
RN vpon the demicircle, noting then the degree in 
2 =O {cluded betwirt the Index, which pointeth to⸗ 
wards the Tarte, and the diameter that reſpecteth the Eaſt, foꝛ 
that is the Amplitude: the like muſt you doe vpon the Weſt five 
foꝛ a ſetting, alſo amongſt the points of the compaſſe, there may 
you ſe vpon what point of the compalle the riſing 02 ſetfing was. 


Ap. X EI. 


To get the howre of the day, thehowre of the 


 Sunne riſing and ſetting &c. by the Topogra- 
phicall Glaſſe. | 


r D get the houre of the day, vou are firſt by the 
| Chapter to obſerue the Altitude of the fun, 
the moueable ſight vpon the demicircle reſting 

at the degree of Altitude, note then the degree 

5 ſthatthe ſunne is in, fo: the day pꝛopoſed, which 

a vou ſhall finde vpon the moueable ſight, fo the 
howze line paſſing by the ſame is your demande. 
But with = pꝛouiſo alwaies, that you note if the ſunne be 


in Nozth oz ſouth ſignes, fo2 the houre lines of the Nozth ſignes 
incline to the left hand, andthe houre lines of the ſouth ſignes, 
bend towards the right hand, certainely of all kind of Hoꝛologi- 
call Nuavzants F hold this the beſt, eaſieſt and trueſt, not foz 
new! euiſe of mine owne, but be reaſon of the exaa 


Now fo? the time of theſunne rifing and letting is eaſilꝑ cots 
ered. 
And fo get tl e decree of the ſunne, euery Almanacke afoo2ds 
vou that, ay ards themioveltof 2 month vou haue thee 
5 3 * 
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Weil 33 let dowye. when the lunne entreth into the ligne there noted, as 
14 1 in Oaober the 14 day, 1610. Sol in Scorpio, and J demand the 
1 | 26 dap what degree of Scorpio the funne is in. beginning theres 
ih FE foze at the iq day J call it one, and ſa telling J come vnto the 26 
1 355 day, q end with the number of 1 2 whereby J conclude the ſunne 
I! | was in the 12 degree of Scorpio, So of any 1 the lolle of 
i off $72 aday doth nothing hinder. | 
1 q | Cuae, XIII. . f 
1 | To ade che houre ofthe Night by the 
11 7 Tpographicall Glaſſe, and to know the 
i ES time of high water,and alſo the 
I '| | | place of the Sunne or | 
141 Moone. 
8814 . | | | 1 ; Fs | 
1 5 Ee in any oꝛdinarie Dunne diall what of the clocke 
1 | | the ſhadow of the Mone peeldeth, then turne the 
19.91 5 Index that is marked with f vnto the ſaid houre in 
111 =! | the Plamiſpheare,whicg ſo reſting, ſeeke the age of 
ii | ee the Pone in the circle whereto the Index 1s fired, 
"9; 8 fo2 the houre line in the innermoſt circle in the Planiſpheare 
19 ; | 5 by the ſaid age of the Moone is the true houre of the 
þ j Bo like wile doth the houre line and the fozeſaid Index chewe 
TH | | pon what point of the compaſſe the Sunne and Mone then 
1 1 * be, and the number ok points included betwirt the ſaid houre 
4) : une and Index arquaints you with the diſtance of the Sunne 
my 5 and one, which the tircle in the Peripher expꝛelleth in degrees 
1 [| and minutes, whichis moze then was p2opoſed. , 
m4; | To know the tides or hi S water by che erer. 
414 4 phicall Glaſſe. | 
1 | Seeke as hereafter what Rombe 02 Wind maketh afullſea 
4 | at the p2opoſed place,and then learne the age of the MPoone, theſe 
Wit two things had, put the Index where 29 - ſtandeth vpon the ſaid 
1 Rombe 02 Wind ound, which reſting, ſeeke the age o Þ moone 
[ in the moveable circle, toꝛ the houre in the inw.ird circle of the 


JI! aniſpheare anſwering thexeunto acquaints you with ths 


boure aye full ſea in wo p;opoſed place , and foz your * 
| 
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and eaſe behold 10 table of tides enſuing, 70 

The mone ſouth oꝛ nozth maketh a full ſea at Lands end, 
ſouth and by eaſt at the Goꝛe end, (outh ſouth welt betwerne ho 
ly Illand and Tynemouth, ſouth weſt and noꝛth weſt betweene 
Tynemouth and Flambꝛougb head, ſouth welt and by welt be- 
tween Flamb. and Bꝛidlington in the Bay , weſt ſouth welt be- 
tweene Baidligton and Laurenas, eaT t weſt betweene Laur. 
and Cromer, ſouth eaſt betwerne Cromer and Marmouth rode 
to Layſtow nozth rode. ſouth eaſt and by ſouth betweene L aylt. 
rode and Oꝛfoꝛdenas, ſouth ſouth eaſt between Oꝛt. 1 Ozewell 
woods, ſouth + by eaſt between Naaſe #Þ Ware head ol Colnes 
ſouth ſouth weff at Graueſend ſouth weſt at Lon: bzivge,fouth 
and by eaſt at Poꝛtſmouth. eaſt and weſt a: Maymouth, welt 
and by South along the coaſts vp to Bꝛiſtaw, and the coaſt of 
Ireland, from Materfozd toKynſale: if you deſire moꝛe von 


map haue it of any ſkilful Mariner. 02 in the tables of the Regi- 


ment of the ſea. 

One thing nate, that i floweth ſoorier by one point ofthe 
compaſſe in the Spꝛing tides then it doth in any of the quarters 
of the moone , eſpectally if the Ringer haue any indzaſte and dt- 
ſtance from the! ea. | 


A ded of in to the Planifpear 
in the Glaſſe. | 


To the beutel in this Topographicall Glaſſe you may 
alſo adde the Teleſtia!l Zodtacke, and another circle of the daies 


of the moneth 83 the ſame oꝛ ſuch like that are placed 
vpon the Yozizonin Sanderſons Globes, by which you map ga⸗ 
ther the ſigne and neere the degr. that the Dunne and Poone 
be in, and if eee but note the aſpeds in the Rundle of the 
mones age in their pꝛoper places, vou may thereby find what al. 
pect the ſunne and mone haue one to the other at any time. 


D; thus you map find what ſigne the mone is in, place the 
Index marked with fvpon a in the Planiſpheare where the de- 
grees doe take beginning, then count the age ofthe mene in her 


pꝛoper circle, _— which in the Planiſpheare make a marke to 
which marke turne the fozeſaid Index f, noting the degree cut in 
the circumference.fo2 that is the diſtance of the ſunne and mon, 
which parted by zo the quotient veelds the number of ſignes, 


and the remainder the OT ſo that knowing the place - the 
unne 
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in March. 
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THE DESCRIPTION AND 

vſe ol Fe Plaine Table,containingall ſuch pro- 
poſitions as are moſt fit and familiar to be 

wrought thereon, ſetting aſide others, 

| ' as pertinent to curious demonſtrations, 

' rather then apt to produce ex- 

5 oh aneſſe and truth. 
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28 th lainc Table. | 5 
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7 /| ment, ſo doth the backe ſide ( beeing a foure 
3 ſquare plaine board) ſfand bpwards ; next 


yy ſheet of white paper which faſten thereunto 
with mouth Glewe , oz} you may haue folding Rulers, as the 
plaine table it ſelfe,fo perfozme the ſame. Laffly, haue aRaler 
withDights ,asin the next Chapter, to ſtand vpon this plaine 
Superficics, and to the one ſide of the board, in the thickneſſe 
thereof with ſcrew pins fire the needle and bore. in ſuch oꝛder 
that the South line (I meant not the line of variation } make 
angles with the be of the ſaid board, ſo haue you ſi⸗ 
nilhed, j 1 | 
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| Th c .Plair INC Table. CA.. 


S enkrt X EMH: EE 5 
Olcke Plaige Table, with; a deſcription cherrofiaud 


| che parts chercunto belonging. 


IF Þe Plaine Table 93 Geometricall Table i is 6 

right angled æquilater paralclogtam ; made of 

Q | a board of halle an inch in thickenelle, whoſe e- 

| 2 #1 quall ſides containe 9 02 12 inches, the ſuperfi- 

J| cies whereskis made ſinooth and plaine , ſome 

2 vſe to make himrepzeſst an Dblong: al is one. 

| Some fo2 eaſe in cariage vſe to make this 

ſquare board to conſift of thaw peeces, which they vſe to ioyne to- 

gether with certaine ledges , ſuch as bee at the end of Table 

boards as you may gather by the figure. 

The edges of this table round about bs abated with cerfaine 

ſquare channels to the thickneile ok halle the board, actoꝛding as 
you may hill by the e lines about the 1 7 


4 t 


CE 
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> The peocs of this table being ſet together then be there e er cor 
tertaine rulers of wood toyned together with ſmall bzafe hin- er of the | 


ges which are made to fold as you may perceiue by this enſuing e 
figure, which beeing opened and ſtretched ſquare , ſerue iuſt to 
kall into the channel made about the 4 ſides of the table: t theſe 
rulers in that place haue thꝛee vſes pꝛincipall; the firſt is, it ribs 
and binds the perces of the table cloſe together; the next, it holds 
the ſheet ol paper plaine and ſtraight vpon the table vpon enery 

ſide : laſtly , euery ſide reſpondently is diuided info acertaine 

numberofequall parts,which ſerue to dꝛawe croſſe paralel lines 
pypon the paper when you change your ſheete as hereafter : you 

may gather my meaning concerning the deſcription thereof * 
the enſuing figure, betfer then with many wo20s. 


To 510 E 
eee eee f 


3 To this Plaine Table there doth alſo ielewg a Wore with vore & Needle. 

a Fable, nd à Card in the bottome thereof, ſuch a one as is de⸗ 
ſcribed in the 1 Chap. This Bore mult be fired to one ot » ſides 
ofthe Plaine Table a d oꝛ be, in ſuch ſozt, that the line in the 
boxe m n lie paralel thereto, ſo ſhall Kl lie cloſe with the ſide ofthe 
table a d, then is there an appendix growing to this boxe, thꝛough 
which go two holes fo2 paſſage, that two ſcrew pins may fixe the 
ſaid boxe to the body of the Plaine Table: as you may gather 
amongſt the ſhavgwed lines in the inſuing figure. 
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4 To the lacks ſide of * Juſtrument thetvistveda forket 
of bꝛalle, with two ſcrew pins, as vou may perceiue by this fi- 
cure, and in the midſt of — ſocket there is a ſcrue pinne, which 
ſerues to wzelte againſt the Staffe that is put into this hollow 
ſocket, pꝛouided alwates that vou haue a thin pcece of bzaſſe 


within the ſocket, foz the ſcrue pin, to fozce againſt the ſkate be⸗ 1 


ing put therein. | | 
Alſo vou muſt pꝛouide a tha footed ſtafke,thatis 3 legges 03 


erte to be fixed in a head of bor like a thꝛe fnted paire ot compai⸗ 


ſes, & ſet the head of pour ſtaſte that goeth into the hollow ſocket 
bewꝛapped in a plate of bꝛaſle, ſo ſhall not the | 2afle pin cruſh 
the lame being loꝛted here againſt. 

6 Next to this Table there doth beiongarhler of the fall 
length of one of the ſides; this ruler hath two ſights. one ſfan - 
ding in either end, juſt guer the fiduciall edge ol the rule, they 
vſe ſuch lights as bee delcribed in the 9 Chapter but thus J 
would wy them 2 85 tet a ruler bes pꝛepared ok the ** a⸗ 

920 ald 
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TT 


foꝛeſaid, better then an inch bꝛoad, wherein along themivdeſf, 
within an inch ok either end let there bee dzawne a fiduciall line 
cd, then cut the one halle of the rule away and kepe the other: 
laſtly, in either end make two ſquare holesto beare the fights as 
a b, as in the figure, | | 


W 


r |. 1 e (EP 
( * ER. 5 q 
f — 


7 Next pꝛouide two ſights foz thoſe two ſquare holes, as e 5 
fo2 a, and g h foʒ b, let the one ſight be but halfe ſo long as theo · «ia 
ther, as poube. taught in the g chapter, and let the pins head h, 
and the groue 02 channell tolooke though mf, and iuſt ouer 
c d: laſtly, fo2 that we will auoide the number ot diuiſtons in the 
longer fight, which J deſcribed in the vſe of the circumſerentoꝛ, 


. +3 TH Es: 7 


'# 
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4. 


83 1 


OD. +: | : let 


102 T be Plaine Table. | Cure 5: 


1 * let the quad2ant in the chapter of my ſi boke of the Geo- 
I * deticall Staffe be placed lack iv itha fcrew in in the longer fight, in 
WE the llt i k, which you may take thence, vntill vou haue occaſion 
1 1 foz the vſe thereof, | | 

If yon make the ruler and lights inbzafte, they were beT ts 

be made fo fold vp andYowne,as the! is in ſuch things. 
Thus much ok the-deſcription of thy Plaine-rable and his 
parts, which J haue the tather wꝛote foztheir (akes that affect 
the ſame, foz whoſe * Alſo I will nn nthing 223 the vle 
thereok. 
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Wl: XIV. 


Of 105 abſ urdities that many vſe, that affect 


the plaine Table, and of reformin g many 
4 incongeniences therein, | 


ICT Vis Inttrument is fo plaine 05 teufon of tho 
cocular ſpectation of the wozke ſtill vemonſfra- 
by 


Why the plaine Yo 
Table 1s affected 


by the vulgar. 


1{ tedbefozetheeve) that it hath thereby begot it 

I ſelſe a wonderfull affectation of the vulgar, 
2% || whereby they vainly thinke no wozke doth re- 
FIN Auch well vnleſſe it bee lerued vpon this plaine 
Table. But this opinion is no leſſe ridiculous 
then full of many doubts that 3 haue heard diuers plaine Ta⸗ 

3 ble men pꝛopound. | 

I Ignorance of Daith one, I thinke | grounds you teach fo2 the caſting vp 
ſome pracizere- of pieces of ground, be fille: fo2 take a ſquare, and meaſure the 
— — compaſſes, and note the ts, and 
then redute the ſame ſquare into ttiangles, and lo againe mea- 
ſure the ſame by the vocktine of triangles and be contents pꝛo⸗ 
| Sima —— from the friangular 
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the voctrineof acurio ns fma Gies jo} 
of compalles. as ans ? gather | re betnaainn: fall et 
E. er calip Laus „ by multiplying the one ſide in the 0- 
ther, as is taught, and note the p20duct , — quare one gf the 
Lib.6.cap.16.pro. equall fides, and — zaregſs ! 
3. Bac.Gcod: | Dtagonall, then finde the pe | ot 
the foꝛeſaid 6. Boke, and do rox 7 he bol ine 
Hp of triangles, you thall finde __ p20duct of the tho0 triangles fo 
7 | agree 
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CaaPgs.” 1 Rake Plaine Table. x 
agree with f a od ono 

But to returne to 1 ſa plemcnts of the wank nth Oy 

ſtrument. 

Jirſt, the paper of this m2 nent, by occaſion af wet, is of- n che plage T 
tentimes blotted and blemiſhed , ino much that the points lines, bie reformed. 
and other obſernations, bee in q ny places taken wap, and lo 
by reaſon of haſty taking of the Table vp, the paper is by the 
wet, ſo ſtretched and diſfigured, that many erroꝛs an vpen a 


ſmall ſcale. To auopd all which, and ſuch like, J thought god to 
giue this admonition. Firſt let your table be touered as vou hee 
wont with a faire ſheet of paper, vpon which ſheet let there be pla- 
ced another ſhiet, well opled on both ſides with Lin · ſcede ople, ſo 
may you wozks notwithſtanding the raine, deaw, 02 miſte only 
dꝛaw the lines ſomething ms2eheauy vpon the vpper ſet, that 
they may alſo pierce the lower appaxantly. | 
And this thing note further in the Tabie, that n you fake 
plats, oftentimes they will not all bee contained in ene 02 two 
ſheetes, therefoze you mult dzawe a of paralell 
lines crofſe wiſe at right angles that thereby you map ioyne the 
| theetes together truly, which the diuiſtons vpon the ſourerulers 
 perfo2mes, and as you meaſure the cirtumterentce of any plat by 
this Table, oftentimes caſt croſte angties c Diagonal lines oner 
the plate, which will kepe you the truer to vaur oke: fog in- This helene. 
deede a ſmall erro2 heereinp2oduceth a great abſurdity in the 3.29) £0" 
cloſure, and pou may now and then 'try if the chains men- of 170 4 0 
ſure of vour Diagonals agree with your ſcale, oo ikit doe note, 
is a true argument of errour. 
Pon muſt further haue a ſpeciall care in reducin the lines hy⸗ 
pothenuſall to lines hozizontall,as vou be inffcacted in the ürth 
boke, J haue ſeene ſome plaine table man when he was ſet to 
meaſure a banke aſcending round about, go vato the top there- 


of, and ſo pꝛoduce tines from euerx coꝛner vnto one center mea - 


luring it t one lation, and hee thought it was a rare de: 
ute, and had laid it dolone in Plano truly. But ſureſy by how 
much ths higher the ground was, by ſo much the greater was 
his erro2, foꝛ that hee laiv it dolone in a greater compaſſe then it vgn banks, 
could, inſomuch that ik he had laid the plaine adiatent ſides pꝛe⸗ and ace (as 


haue contained areaſonabte large peece ot ground; foz ang muſk 
needes confelle that ths lines he pzofraged vpon thep: 
viſuall oz hozizontall, and * lines me: hipe 


cifely downe by that ſca likewiſe. 7 the want ok tloſure would ee _ 
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Other things ſhould be refozr din t. w at 
chime Jami me this Aron piy + 


Cray. XI VI. 


- Ting belonging to the vſe of the 
Plaine Table. 


O this inffrument,as to all other,appertaines 
a chaine oz wire line of foure pearches long, ac- 
coꝛding fo 16. fote, and , 02 of th;& pearches 
, long which i is 16. vards, and , let the pearches 
be noted with bzaſſe rings at the ends thereof, 
1 and then dimded into halfes e quarters, with 
leſſer rings fired at each quarter and halte, that 


vou may diſtinguiſh the ſame. 


T lungs belong- 
ing to 5 the plaine I 


The Line. 


a Scales Com» = Poumult allo pzouide a ſcale of bꝛaſſe oz wod, whether you 
plwuEafe, withapaireof bꝛaſſe compaſſes pointed with fteele very 


neate and ſharpe : fo2 it is rude to dzaw pour lines Geometricall 
with Painters keelers,02 blacke lead, as M. Lucar would. 
Allo vou muſt haue ſach ſights ſoꝛ this Table as bee deſcribed 
in the vle ol the Circumferentoz, whoſe vſe areſet downe in the 
16. Chapter ofthe ſame boke: oz elſe you may haue ſuch a qua- 
dꝛant as is ſpoken of in the firſt part of my Art of Geodetia, as 
in the 2 (Chapter: Theſe things had,you may fall to wozks. 


CAP. XLVIL 


To take any Horizontall diſtance by 
the Plaine Table. 


T were vaine to make many 8 tions 
ol this wozke, ſince a few may as well ſuffice, 
'fo2 this Inſtrument is but only fit to take lon 
gitudes and latitudes, as fo2 altitudes J hold 
him very froubleſome and vnapt to perfozme 

JK the ſame, though M. Lucar haue taken paines 
— to illuſtrate him in that point; howbeit finding 
by experience the cumberſome and vncertaine wozking thereby, 
A thinke it better omitted then remembꝛed. 


ou ſhall then vnderlland, that you may perfozme any di⸗ 
ance 


To take any di- 
france by the 


Haine VO 
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— Table in the ſans ob bet as von de withy ny 
Staffe, onely heere you muſt dꝛawe lines vpon the paper and 
meaſure the lame by pour ſcate eee eee Dtaffe 
repꝛeſent the lines, and the dibifions pony ſtade. 
Thereſoꝛe af the piace whente the — U— Any 
matte pio poſod, plute your Cable, which piate tall vnur / ſteſt 
ſtation: then vont Cable lying para len with pour Compaſſes, 
make a point in the paper to repꝛeſent that ſirit ſtation, whores 
vnto bꝛing the fi duciall edge of your rule, keping the one end of 
þ ſaid ruler vpon the point mouing the other vntill thꝛough the 
gr ts yon eſpꝝe the marke whole diſtance is required: .. ...._. .__..... 
the rule ſorpffing, dꝛawe a line by p fiducialledge thereof : the | 
Table reff ng e oof a ſecond ſtation, e let it make, as nercte 
- a fight angle with the marke whoſe diſtance is re⸗ | 
is marke ſo appointed out fo2 your ſeconoffation,kep .. 
edge of che rule vpon the fo2eſatd-point,andſo.dzaw-—- * * 
ie ka point erm ſtation, then let one meaſure the bo 
diſtance t your firſt and ſecond ſtation ( which were belt 
to bs part ofthe diſtante required, 
So haut vou finiched all at your firſt ſation, with this Prouiſo, © 


5 you _—_ to the degrees cut by the South end ok the 
in the bottome ok the boxe befoze you any | 
5 —— e 7 and that you lay downe your ffationary ling | 
by pour cal compaſſes,-timiting the ſame acco2ding to the | 
line meaſured,# 1 pa thereof marke another p3icke, whey: Me 
the paicke of yoarſecond tation. * b 
Chen take vp pour Lableteaningamarkeatyourff tati- 
on Inder the paicke m nade vpon the table reyꝛeſenting the ame. 
Now malt you beare your inſtrument to your ſecond ſfation, 
where hauing placed the ſame in ſuch ſoꝛt that the pzicke of your 
ſecond ſtation may directly ſtand oner the marke repꝛeſenting 
- your lecand ſtation: lay then the edge ol your ruler vpon the 
ſationaryline keeping the pꝛicke ut pour ſetond ſtation next to 
your body, turning abaut the table, the ruler reſling/as bheſoꝛe, 
til thꝛough the light vou dſp the marke ien at you fixation: 
which done make laſt the tab vour ſcrew. I. Hob 2iffF op 
Nom fo2 pꝛoſe of the eracneſſe.of your woꝛke, and folinow-4f A prooke of the 
vou haue ttuly taken yourbacks ſight haue reſpect to the ſauth 
end dt the nerdle, toꝛifit cut the lune dgrees at this ſecond e — 
on as at the firſt. you ha uod Isi2ubt -d +5olq I. zbhlo no 
Wenne * oy est seen 
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this point of your ſecondſtation, the one end being there fired. 
moue the other, end.vatil:th20ugh the; fights vou ſe; themarke, 
whoſe diſtance is required-: then dzaw a line by the fiduciall edge 
of the rule, which will intercept with the line d2awne from pour 
firſt tation thereunts; thers foꝛe note the point of interſection, 
and by your ſcale meaſure the diſtance from anꝝ one point to the 
dther, / I meane by the ſame ſcale pou laid dane your ſtationa⸗ 
ry 975 lo hane your Ban deſire. 
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The Wet end banes deed; Pr dueietdes | fa my Table 
at i then 9 Ifindes my ſecond — andſo 
9 a line to point ſom Ito Aua νt her fen hᷣ tog. Next, 

I rheaſure lined rc and finde it 7d. vad, ) which Llay 1 
done vpon mypaꝑet with my ScaleandiGor alſes. Laſtly, 1 
note the degreos cut by the Sduthend ofthe needle, which ihe! 
40, This done, I go tic and there againe plant the Table, as be- 
en aste baer Raiontopline eee, point iuſt to þ, 
andthen noting the dep cigh aine bythe needle, Ifindethe” 
49:45 before,” whithat e\Wellplnted my Table; To 
conchide,] place the fduciall k bf my rule vpone, mouing 
* end: vntill it incetſett wich che line repreſenting a b; 
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CHAT. XLVIII. 
bee 
giuen, to 


z 


ce of 641 


you haue expreſſed c 4, 
The part oft 
laly de 


thereforeb 
haue Ithe 


CIA. 48 


Latirudes.. 


A nete for many 


cliſtances, 


note the interſectio 


1 "= be Nane lere ee 


9d. pearches. Chen dg a ane grun at a, ds d did in 


the 0 chaptes, Tation, ,dzjung s line to ceppcſent 
ab infinitely,then laving downe | ind cole pon the fancling the 


part giuen.repꝛeſenting a c 50. -pearches, the inſtrum ent vnre⸗ 
moued, J ſeeke a ſecond pare in the galt chapter, which is d, 


Gore onary line 
Is 2 51 2 ol my nadie, 
then leauing one at a J'tary! lde d, where J plant 
gate aba mu the point vpon the 
which repꝛeſentrd e and thereonaay the ftducizlledge 


of the rult mouing thooHt end until though the ſights pon 
ſes c — — Fherilocutths line-vpon the paper repꝛe⸗ 
hen ktuping the tile vpn that point d- moue the 

0g cn bots unt che dtreiall edge of the rule 
interſettenvi me buthe paper tepꝛeſenting ab, from the 
point of which interſection to the point a, is b the termes of the 
line ab, which being meaſured by your ſcale and compaſſes is 
found 133 pearches. 


* iſe$, and this labour is 
4 | Ulxeg dy effected, therefo2gplant your Inſtru- 
ment at a, as vou were directed in the 29 
zaptc , and1s the latitude required be de. 
zalf5:aw lines from topyintto d and c. and 
alſo to b put ſecond ffatipn, now obſeruing 
1. the fot r directions J emoue my inſtru⸗ 
ment to * — s from b to point againe to d and c, 
then doe J fare the cancurſę o2 interſection of the ſaid lines, 
which J meaſure by the ſcale 4s pefoꝛe, ſo will the 
ſtationary line abbge; 16 j the lance required d 


131 perches. —— 

And here note ir von had ſongt t mozed nantes as the di⸗ 
ſtance of fe, e did g the.labbur mo2e ut to dzawlines at 
euery ſta o point into t biltan ten required, and then to 
1 ꝗ— "ii? Mes, jon 8 er, which after 
meaſureby yourſeal: * ae yoadan your ſta- 
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you may plat any field, and come not within the ſame, as in ths 
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— A—_s UA, 2 : : g . a is: . 
2 . On bore — —— 
_ — — En hs EAA * — 2 13 . — * 3 wow a 2 — 
eh er N 1 , * K 
PPTP If wg 3 e e 8 US ter ls en 1 — 
* — N 

9 a Pr" a 2 oo 
4 5 n ty ay noe ee ——— L Them 2 — 


—— — 
TEAS eee mr 


Is ee Ab 
— On a - 


— 0 4 n I 
as 7 


Wet WE Rr —— cs Sa —— read - 
A x ” = 
+49 — nat 3. * F TY re 3 * n — : 5 : 
Fl 3 1 
r —. Is 0 as Anas k n 2 * * 
5 5 5 d * 2 7 * . —— I NR x 
N F re rr a nn en nn ny COON . F — : 
" 1 . * . , 2 — a —— . g Y I EIS 0 
CCCP ut we” [58 P ms r 9 er 4 nnn ̃ ran ZAC SOT. . ** - — * Z — 
aq : 6 0 Py. - — . l : : : » wp — * ON * 2 _— q . * * _ 
"bc As COM IRE nba 1 0 : * n : l = l OY bag. 4 
= , _ a * . * a 8 5 Nr 0 8 
8 * Ps . - " A 
OD OO Y WW 2 Wo 0 7 . 
4 6 — Y —7 2 0 * oo e — £ 1 9s q 2 Lo 2 » An fie ** 7 5 a 
) » ©. oh ag e t > orig bj dip ens 12 W S <a 2 eee m a n — — rr " a 0 NO. 7 
5 = 
: ; & © 2 ; 
- 5 — 4 
4 * - 3 


4 
* 
RR 
—— — — — —— 
c 
ky n E 2 F 
2 1 p 
45% Nr Gs. e 3 


E 
— — * —— — — 


5 — == F | _ | 
| — — — 
„ a V 


| A; 
| 7 NV 
8 WP 1 Fr oh 
6K 


wm 4% 4493-466 4 


CAP. L. 


To finde the Horizontall diſtance of any place 


from you ſtanding by a new Way, vpon the 
Plaine-Table. 


L the 44 chap. at twice J told you of n 

— — * — 1 *rulers oꝛ ribs that were belonging vnto the Plaine- 

der = new way, WY Table, eneryone being diuided into a 100 equal 

1 parts 02 moꝛe: by theſe rulers oꝛdered in their dur 

we TO! lace vpon the Plaine- Table) ſhall J teach vou to 
ſake the Yo2ozintall diſtance of any place thus. 


Lay the ruler with the ſights vpon the very edge of one of the 
ſides ot the Plaine- table, turning the Table about vntill thaough 


the ſights von eſpy the marke whoſe diſtance is required (but 
with this pꝛouiſo that the coꝛnet of the Table, where the dinill⸗ 
ontakebezining, benerceſt vatopoa:) this dont take a 


with the ſights (the Table vmmoned ) and place the ſame OR b 
right fide the Table, as beſoꝛe, and then loking thꝛough the ſights 
|  eſpy yourſecond ſtation, in a knowne diſtance from your firſt 

ſtation, Next ſhall vou beate your Inſtrument to pour ſecond 
ſtation ſituating the Inſtrument (by helpe of the Needle and 
backe ſights) here in all reſpecs as it was at the firſt,whtch being 
done lay the ruler ouer the cozner o2 both ſides of the Inſtru⸗ 
ment remoouting the ſame vntill thꝛough the 
the marke whoſe diſfance is required, laſtiy note the equallparts 
vpon the ribs cut by each end of the ru ler oꝛ ſight hauing regards 
to thoſe parts that doe reſponde to the ſtatinary line , and alſo 
to the diſtance required, fo2 as the parts reſpondent to the ſtatio⸗ 
nary line, axe to the line it ſelfe being meaſured and knowne) ſs 


te the parts re ſpondent to the diſtance, vnto the diſfancerequi- 


red. therefoze woꝛke by the golden tule, in this woꝛke the line of 
| diſtance and ſtationary line alwiaes cut at right angles this nee · 
etz na example. toꝛ as it is moſt exact; ſo it is moſt plaine e eaſy. 
The pꝛemiſes being conſidered; an d the docttine befoze well 
vnderſtod you may p2ovuce-infinite waies to perfoꝛme many. 
rare concluſions, but we cannot ſtand to ſet dawne a demonſtra⸗ 
tion to ſuite to euery pꝛopoſtion that may happen in the ficid 
cefly foꝛ that, let the demand ſta d howit will you map reſolue 
the fame by due regarding the pzeſcript;! Nam J:witlibztefly- 
touch the oꝛder of taking a plat of a field, mannoꝛ, c. by the plain 
Table, acco2ding as we haue dealt with the Geodetical! ſtaffe 
and other inſtruments beſoze, apming to perfoꝛme ſome ſuch 
p:opoſitions here that were omitted in the other bokes, foꝛ it 
would increaſe the volume quer much to et vowne everpkind,. 
in the vſe of every inſtrument, ſince wee 


that much alter one kind of method, as J haue ſaid beſoze: but 
indeed J haue here ſet downe ſuch pꝛopoſitions that will beſt / a- 
gre with the Plaine Table. and are apteſt to be wzought there- 
on, ſetting aſide all impertinent demonltratio 

And vou chall note foꝛ diuers good reſpects that I ſhall omit 
one thing that ſtandeth firme, and is oꝛdinarilp vſed in demon ⸗ 
trations of this nature; t that is, lines to repzeſent the Anſtru- 
ment « the lines alſo dzawne therenpon:my reaſon is,becauſe J 
will not 3 _ wozke with multitude of lines as alſo to 


rel L. eee. 
enn 


vou eſpx 


& 
what is ſaid of the one may alſo be perfo2med in the other, and f 


we Plain Table Cc HA, 318 
WEIR * Mena 
Car 1275 EL EIT 


Todraw 1 plat ofa peeceof B's atone ſtation: 


5 where all the angles of the field may be _ Oy 511 
d eK. n „ [92 WY nr 
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Sal EW £5 © hk 
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A 


At one ſtation to 
ger a plat. 


3 cl, goe round about the feld and me exteryi 
angle ſet vp ſome marke then plant vour ta⸗ 
bleconered with paper , in ſuch a place as 
from thence you may ſe all the angies of the 
eld; that done, in a plate conuenient ot pour: 
table make a picke 02 point ts repꝛeſent the 
place of ſtanding from the point to each 
marke dꝛaw a viſuall line by the edge of vont 
Ruler, then from pour place offtanding, meaſare exactly with 
pour wire line the iuſt diſtante in pearches to each ſeuerall mark. 
and ſet thoſe diſtantes by the ſcale each vpon his olon line which 
was d2awne ts thoſe markes, noting theſe ſeuerall points where 
theſe meaſures end. — from point to point by the edge ol 
pour Ruler dꝛawe lines which ſhall include a figure pzopoztie-' 
nall ta the field to bemeaſared, and the lines ſo d2awne ſhall re⸗ 
arne ofthe on ve this vemonTation. ett 9 
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is noted vpon each line, as i a 27 pearches, ib 9 z pearches,xc, 
then from a to b J — 5 ne, and ſo go round: lo haue 3 made 
a figure Ropertionalh which was required. 


C : AP, II. 
To 1 the plar of any field by the rule 


taught in the laſt Chapter, here you can- 
not from one place of the field | 
ſee all the angles 
thereof, 


7 PR | Irft, ſef bp markes in enery UP) Lofthe fel, Fo per a plar at 
as in the laſt Chapter of this Boke, then plate N reer 
[Sf FE NF4} your inſtrument in ſome place of the field, and dc lat Chapter, 
5 #xX || from thence dꝛaw lines from as many angles 
* 2 | as vou can ſee, that are together, and thoſe 
| ES S Wy _ meaſure, and let the meaſuted diſtances 
| vpon the ines on the inſtrument, e from point 
to point dꝛawe lines to repꝛeſent ſo much of the hedge , then ap⸗ 
point out ſome place fo2 your ſecond ſtation,whereunto meaſure, 
and then dꝛawe a ſtation line, ſetting the meaſured diſtance ther⸗ 
on: after this, remone your Table to that ſecond ſfation, and 
there firing it, as it was at the firſt ſtation, which rep ſhall ob. 
ſerue with pour needle, as in the ſecond pꝛopoſition ofthe fir; 
boke beſoꝛe is taught. Then from the center of vour ſecond ſta- 
tion dzawe lines to all the reſt ofthe angles ot the field, which 
haue not lines dzawne to them befoꝛe; oz at leaſt ſo many of 
them as vou can ſee, and meaſure the lines as at the ſirc᷑ ſtation: 
this done choſe a third ſtation (it be foꝛe you could nat ſee all the 
angles) as you did aſecond,(ſtilobſerning that your nerdle ſtand 
as at the firſt ſtation : ) and it᷑ at this third ſtation vou cannot 
ſe all the angles vet vnmeaſured, vou muſt againe choſe a fourth 
ſtation, and the fift, if need require: and thus p2oceed till yon 
haue taken all the angles of the field: and atlaſt , obſeruingths 
meaſuring into every angle, as alſo the rules befo2e taught, vou 
ſhall pzovnce a figure pzopo2tionall , andequall in angles to the 
plat oz field perſented 5 ** was the yup ü to bee 


done. 
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The flelois fg h ik lan op ak; wherein. I ja my An- 
fkrument at a, whence J cauſe. the angles ſf g hi, and na moze: 
therekoꝛe I finith all thoſe angles, as in the laſt chapte r, and then 
find out another ſtation, as b, where J plant my inſtrument 
as at a in all reſpects, whence againe J map thence ſ& the angles 
Im n and ſo pꝛoced in the ſame oꝛder with thoſe angles dzawn 
to the ſecond ſtation b. as J did at the firft ſtation a: but fo2 that 
at this ſecond tation J cannot pet ſœ all the angles in the field 
therefoꝛe J am fo2ced to ſecke a third ation, as c, and there ob- 
ſerue the angles ol o p ꝗ r, which be all the angles, which J p20- 
frac and limit vpon the paper, as beſoꝛe: and you muſt note, that 

the line a b, and be muſt be meaſured as well as a h and a i, with 
all the reſt: and note that the needle cut 40 deg. at 2, and ſo muſt 
it doe at b and c, and as'many moꝛe ſfations as you ſhould be oc- 
caſtoned to make: ſoꝛ nate generall ; cauſa breuitatis. The South 
end oſthe Needle cuts like degrees in the card at euery ſtation, as 
at the firſt ſtation. This e is remembzed,! ld, 6.Geodetia, 
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Cnay, LIIL 


Todrawe the platof a field by once e, |" 
ſtrument in an angle of the field, and meaſuring round . 
about the field becauſe happly you « cannot 
trauerſe the ſame, by reaſon of 

| waters and ſuch like 
A 


Irft re vp the markes of euery . then 2 08 by. won 
(23 plantyour table in ſuch an angle from whence $c14%nd yer bus 
| you may ſceall the angles in the field , then 2c 0e 
KY make a point on pour table (in a conuenient 
O place; to repꝛeſent the pꝛicke of your firſt ſtati⸗ 


on, from whence dꝛawe _ — ee 3 


then meaſure the next hedge omany 
ſet aneoft ie fate of your compal 
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| | | , | E xample. 

| The la hadoce „the angle; ow where the e is 
1 ; planted! is 4, hence I drave lines; into every angle, as ab,ac,ad, 
Fi ae,a f,and a g, then Imeaſi ure the line a6, _ layatdowne, then I 
1 meaſure the line be, and note where it interſeds with 4 „ as at c, 
1 then I meaſure cd, and note where it interſects withd, & fo go 
round about the field, and produce a figure proportionall tothe 
[ ae 55100 

900 | open Es. LEND... 

| Tocake 5 ples of a field by the rule of th Laſt 

| | Chapter, a here all the angles cannot 1 
| ite gat ſeene from one angle. 

| 1 Irff an angle out the field. then due ur table i in one 
angle. as in the laſt Chapter, and from that angle 
| WI cet as great a part of the field as vou can, in g2der 
| . as in the laſt Chapter: then plant your Table a⸗ 
gaine in an meren e your laſt meaſures ended, 
| | | ee as lee ation. which vou ſhall doe by 
1 cttt ceple on the ſame — it cut at the frſt tation, oꝛ 
| as alba befoze taught krom whence take all 
4 Hers ofthe feld(if you tan there ſer all the reft. of the angles) it 
MM ,you may make a ſtation 02 twamoze,as occafion ſhall ſerue: 
j And ſo wozke till yon haue wholly incloſed the field; ſo ſhall you 
| make a figure on the table p2opoztionall to the plat of the field 
4 with angles equall thereunto. This Chapter differethlitle from 
| the1aſt , onely you muſt perfozme that at many ſtations that 
| 8 one. Lens agreeth with the 7 Chapter, dct. 4. 
{1 Geodetia, | | 
40 # N | 
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Cu AP. LV. > 
To drawe the plat ofa peece of ground by 


2 ſtations, and meaſuring but one line, where 

all the angles of the field may be ſeene 

from hoththe places. 
| 
Arft goe round about the field, and ſet vp 
markes in euery angle thereof, thenchoſe out N re fro 
HJ! your 2 ſtations ſomething neere the middle 
ok the field, a god diſfance one from another, 

in ſuch ſo:t , » they lie not both in a ſtraight 
Willie to any ofthe angles of the field , but ſo 
1 ſtzat they may make as great angles with e⸗ 
uery angle ofthe field , as may be ; foz the greater regard vou 
haue in the choſing out vour two ſtations, the better will your 4K 
lines intercept ons krom another: Wherefozehaning thus made 
chopſe of your ſtations the wozke is perfoamed : As in the 31 
Chapt.as you may gather by the demonſtration. AE 
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Cafghik is the peripher ofthe field, a is my firlf ſtation b 


| myſecond, and fo wozking by thevocrineofthe 31 Chapter, 4 


4 2. | 3 | 1 
obtaine a lin line pzopoztionall to the field, which was required. il 
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To dravy che plat of a field by many ations, and 
and yet to meaſ ure but one line i in 
the whole, | | 


It let vp marks in enery angle, then point 
out your firſt ſtation, where your inſtrument 
| nat placed, dzaw from the p2icke of pour 
ſtation lines, to as many angles as, you can 


tion in ſuch a place, from whence you may ſee 
ll thoſe marks to which peu d2aw lines 
at your firlt tation, to which tation dꝛaw a line, and meaſuring 
the diſkance befwirt thoſe two ſtations, vpon that line ſet your 
diltance by Pour ſcale, and then remoue your Table to your ſe- 
cond ſtation, where plant it in his due fituation , and then from 
the tenter of that fituation dzaw lines againe to each angle 
whereunto you dzew lines at the firſt, and note the interception, 
ech with his match line, and then dꝛaw lines from point to point, 
which ſhall repꝛeſent ſomuch of the hedges of the field as 2 
haue gotten by theſe two ſtations, Now your inſtrument 
ding thus at your ſecond ſtation vnremoued, from the center wy 
your ſecond ſtation, againe dꝛaw lines to as many new angles 


as you lee, (that is from whence you haue not dzawnelines be⸗ 
foze) then chuſe ont a third ſtation from whence pou may ſce all 
thoſe angles, whereunto yon dꝛew lines laſt befoꝛe and then 
dꝛaw that ationline, and then againe remoue pour Table, and 
hauing placed it in his due foꝛme, to find the center of this your 
third ſtation doe thus; lay the edge of the ruler to any paint in 
the paper which doth repzeſent ſome marke in the field and re- 
moue pour ruler fo o2fro, till thzough the ſight thereof; you ſee 
that marke in the field, which the point on the paper doth repꝛe⸗ 
ſent, by which the edge of the ruler doth lye, and then dꝛam a line 
towards vou, till it cut the ſtation line, and note theinterception, 
_ | fozthat point repzeſenteth the pꝛicke of your third ſtation. And 
rom the paickeazcenterof your ſecond ſtation to that point, 
cheweth the diſtance betipirt the ſecond and third ſtation, viz. 


that point on the paper ſheweth in what part of the field your 
aden that center . lines to - 


| | conveniently ſee, then appoint out t your ſta⸗ 0 


1 p 
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the angles, which vou dzew to your ſecond ſtation, 4 whore they 
intercept oꝛ croſſe each his match lines, make pꝛickes oꝛ points 
there, and ſo from point to point dꝛaw lines, which ſhall repꝛe⸗ 


ſent ſomuch of the hedges of the ſield, as there you could ſee and 


dꝛaw lines vnto. This done, and the Table vnremoued from 


that point o2 center of your ſtanding oꝛ third ſtation, dꝛaw lines 


fo as many angles as you can ſee, which haue not lines d2awne to 
them already. Then chuſe out a fourth Tation in ſuch ſoꝛt as you 
did chuſe outyour third and to this get your diſtance, as there you 
did, and then intercept thoſe lines as befoze is taught, and in this 
oꝛder make ſo many ſtations as neede ſhall req 


with lines proppotionall and _ nn to N re 1 


8 
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Pa 
Pd 


Rap 
My ſirſt ſtation is a, whenee I obſerue the angles defklm, my 
Gd ſtation is , whence Idraw lines to point to as many of 
the angles I obſerued at wy rf ſtatiõas you can ſee as ha, de, bf, 


And 


e, till vou haue 
ended your whole wozke, and at laſt you ſhall pꝛoduce a figure 
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and ſo noting the interſection of matchy lines, draw the lines 4. 
and e f, which is ſomuch of the hedges that you haue obſerued: 
now the Inſtrument vnremoued at &, I eſpy as many more an- 
les from b as Iwell can, as g hands, and ſo draw lines to repre- 
ent g Hand b. Laſtly, I eſpy ſome other place whence Imay 
lee all theſe three former angles: but the way to finde your third 
ſtation cis thus, vpon ſome point on the paper, repreſenting ſome 
angle in the field as e, laying there the edge ot 9 
the other end vntill you obſerue through the ſights the angle e, 
then note where the edge of your rule and the line hc interſecte, 
as at c, ſo ſhall you finde the true place where your inſtrument 
ſtands, your inſtrument reſting ſituate at c, in all reſpects as at the 
other ſtations, draw lines to point from eto gh andi, and ſo note 

| | the interſection of theſe lines, with their matchy lines drawn frs6 

f 5 | , ſo haue you another part of the perimeter, y drawing lines 
from oncinterſetionto or TY and hi: and for that you 
may ſee from e to althe reſt of the angles kl and »;oblerued at a, 
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pony Athis mannex of wozke pol ſhall vſe 4 men 
N17 to helpe you, whore labour ſhafthe thus, two 
meaſure with the line the diſtance from angle, 
to angle, one man to go beſoꝛe you into eucry 
angle: and the fourth man to be left ſtanding 
| I in the place where vou planted your Inſtru- 
EDA ment, becauſe you mult (foꝛ the moze pꝛetiſe 
5 planting your Jnſtcument at euer remoue ) looke backe 3 mw 
„ „ eing 


ER 8 
Cuay 37. The Plaine Table 121 
Being thus furnilhed youtha] begin your wozke as followeth: 
Firf, plant your Anſtrument in any angle, and appoint foz 
your place of ſtanding ſome pꝛicke in your paper, then dꝛaw a 
line into the nert angle, which line meaſure on the ground, and 
ſet thoſe meaſures by » ſcaleon 9 line dzawn, then place pour in- 
crument in þ angle, x lap p ruler alongy lined2awne,x the turne 
$ Table about, til you ſæ 5 angle, oꝛ themanleftin the angle frõ 
whence you came laſt, where (crew faſt the Table and foz pour 
moꝛe allurance you may behold your nedle, which in this kind The fingyjar vi 
of platting will ſtand you in great ſteed. Foz loke what degree Coke —— 
yournedle did cut your firft ſtanding, the ſame degree mull it 
ſtand on at your other ſtanding , wherefoze it were good at the 
firlt placing of his inſtrument, to wꝛite downe the degreescut 
by the needle, fo: the helpeof memozy in the reſt of the angles, 
J ſay this done and your Table made faſt from the point of your 
ffanding , dꝛaw a line into the nerf angle, and meaſure the di- 
ſtance thither,which meaſure ſet on the line dꝛawne, and then 
plant pour Table againe in vour third angle, and in this oꝛder 
wozke till you haue compaſed the whole ground, and it it fall out 
in the concluſton of your wozke, that the line and angle of your 
figure agreewith Þ line e angle ol the fleld, then is your plat per⸗ 
fed, if not yon haue lome errour. And herein, it J map aduiſe you, 
begin your wozke againe, to finde your fault, © truſt not to any 
helpe foz the clofing thereof, wherein you ſhall but deceiue your 
felfe , and happly ofa ſmall errourincreaſea greater,fo2 that you 
know not whether pour faulte be in the lines oz in the angles, 
wherefoꝛe it your figures mille of cloſing aboue one pearche,ne- 
ver truſt vponyour wozke. 
And be ſure when you plant your Inttrument in one angle t 
locke to the next, that you ſo direct the ſights, that the viſuall 
lines lye paralell to the hedge meaſared, neither obſeruing this 
paratelly.tis it matertall'how far off the perimeter you place the 
Inſtrument, alwaies pzonided that you take vour meaſure in the 
true + direct place, where the very hedge 02 bounds go,fo2 if you 
meaſare much within the hedge, your lines f ſhoꝛt, if with ⸗ 
ont, tod long, therefoze obſerue the meane:fozin all things, ob- , 
ſeruare decorum,'ts beſt.  - 
This kind of meaſuring is pꝛincipally and commonly vled foz 
wods:foz that in them a man cannot ſee the angles by any other 
me anes. and may ſerue foz all kind of other grounds, and inder 
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Chapter, and that rawly/ pꝛeſume ofthe full kno bie dge of the 


be ot this ind rument, but howthey perfoꝛme it, Alt aue to thoſe 


that ſhall try them,wyich is ow: ene as OO _ me haue, 
re p92 2ted, * "I | 


SA. EVI. 


To draw the Plat of a Held by placing the 1 


To draw the plat þ 
of any ficid by 


going round a- 


out, & yet me a- 


ſuring but one | 


ment in euery angle thereof, as in the laſt Propoſition, 
and yet meaſuring but one line in the 
whole Perimeter, 


FF EI Irft place your inſtrument in that angie where 
2 SN vou will begin, which let be in ſuch a place that 
WS! the fitſt line you go vpon may he of reaſenable 
2 length, then ſet vp a marke in the field in ſuch 
08 | | a plate as fcom thence you may ſee as many 
angles of the field as poſſible map bee: which 
marke call your pꝛintipall point. and to that marke get the di⸗ 
ffance by your firit and ſecond ſtation, which let be in the firſt x 
ſecond angle in the field, in order as befo2e is ſet downe ; ſo ſhall 
you haue a point in your Table to repꝛeſent that pꝛincipall point 
in the held This dane, dꝛaw a line into þ third angle, andtheteto 
remoue your inſttument, and h unng there placed it; get the di⸗ 
ſtance betwixt vou two ſtations as vou got yrur diſtance in the 
like caſe befoze,” which von ſhall perſoꝛme thus: Yaving firſt 
placed yout Inſtrument by looking backe, oꝛ by the needle, at 
his due ſituation, lay your ruler either bythe paickeon the paper, 
that repzeſenteth the pꝛincipall point inthe field. oꝛ by any point 
on the papet that yon know repꝛeſenteth ſome'marke in the 
field: then turne pour ruler about till you ſe that marke in the 
field which the pꝛicke by which vout ruler lycth doth tepꝛeſent. 
and dꝛaw a line till it cut your Tationary line, and that point of 
interteptionſheweth the point un the paper, where vou ſtand in 
the fed. So in this od er by placing vour inſtrament in euery 
angle pon may get the length of ener hege ſeuerally with mea- 
ſuring but one in the whole, and the contlunon will bee, that in 
hoy end vou ſhan make afigare withequallanyled and lines p20- | 
allt — plat vt the field, 62 
emiſe boiricf wel eee rite too 
crave part oi ceaſe further eg 
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hereot, pꝛeſuming that there is ſufficient ſaid to open þ whole 
ſcope of this chapter: neither would J go about to fill the boke 
with many curious demonſtrations, and difficult queſtions, 
to beguile the aſpiring wit of the yong pꝛactitioner, but onely ſet 
downe ſome ſuch fewe things that were moſf requiſite to bee 
knowne, leſt otherwiſe ſhould be held rather tedious then com⸗ 
pendious, and 9 I willhalt toan end- 


"Cuar, LIX. 
To take the plat of any a Field con- 


raining 2000. or 3090. Acres of ground, by the 
plaine Table, and yet neuer bee forced to 
change your paper. | 


EV Et againe befoze J conclude, 3 will gine you 
| Yd another wm to ſerke the fot of great 2 
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e . ſhall thereſeze ——— pour ena 8 

meuerk —— ſo get euery angle and his ſides, not regar- Te dere. 
ding the length of checonteining ſides,as you be wont, then muſt cheaer be pa. 
you meaſureeuery hedge,and as vou were wont to lay the ſame 

dowfhie by pour ſcale and compaſle, heere you ſhall but wzite the 

length of euery hedge vpon the lines dꝛawne vpon pour paper, 

and reſponding thereunto, ſa haue vou finiſhed, and pou ſhall ne- 

ue r be fo2ced ta ſhift your paper, noꝛ haue the lines to runne off 

the e that you map d;aw them as long 02 as ſhozt as you 
pleaſe. 

Now When you come home, vpon ſome ſherte of paper pꝛo- he 3.6 
trac all the angles one alter another, as von found them in the . 
field allowing p-your Scale and Compaſſe euery line his due 
length, actoꝛding as-yau finde the ſame, note thoſe figures vpon 
the ſaid reſpondent lines and your concluſion will be to pꝛoduce 
a figure like and pꝛopoztionall to the field pꝛopoſed. This chap- 
ter is molt excellent foꝛ the purvole be foꝛe ſaid, and therefoꝛe 
moathy of note, as they ſhall finde it that mozke by the Plaine 
K en countries "One confi ofgreat CRT fields. 
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| 9h. 
| x4 ca LX. 


What Chapter IS moſt fit to vſe in häng * 
ground, as well. ſuch whoſe ſuperficies is lubiect. 
5 E ght, AS others thatbe rou gh and full of 
wood, as alſo to make choyce of the 
belt ee performe the 
ſame , as alſo to make anew 
kinde ofparticular, 


_ | 


Du bee fanght'befoze fo meaſtire and plate a- 
In peece ofground whatſoc uer it reſteth then 
ö foꝛ you to make chopte of ſuch P2opoſitions 
5\ that are bett, as well in reſpect ofthe faſhion 
ok the field, as in reſpec of the * of the 
5-3 Þ:opoſition.. 

2] FTherefoze fo2 all grounds, whole bounds 

andangles may all bee ſcene from one place, 
ble the 5 1,Chapter,and if yon cannot trauers the ſame to mea- 
ſure it with your chaine, by reaſon of ples, marſhes, 02 ſuch 
like,thenis the ; . Chapter excellent: as ſoꝛ the 5 Chapter, J 
vtterly diſlike thereof, becauſe the ſettion or ſome angles fall out 
ſo acute, that the concluſton cannot be without erroꝛ, thercfoze 
ſuch woꝛkes that be required by the helpe oftwo tations; ate 
belt to be wꝛought by the 1 2.02 14. Chapter. 

Now foꝛ woodland ano rough grounds. 02 great Chanpion 
fielden grounds, vſe the 57.02 58. Chapter, toyntly by them⸗ 
ſelues, oꝛ ienerally, accoꝛding as the aptnelſle of the ground occa⸗ 
ſions you: pou map alſo well vſe the 9. and 2. chapter to the like 
purpoſe: but haue a ſpeciall are in all your dimenſions and plat- 
ting, that you truly obſerne the angles and cozners of the fields, 


and ſo conſequently pzeciſely mete the hedges and limits, re- 


membꝛing euer when vou wozke with the Plaine Tadle oꝛ Cr. 
cumferentoꝛ, tokep your Inſtrument paralell. 
Touching the beſt Jnſtrument foz this purpoſe. J leaue that to 


the diſcretion ofthe Reader: fo2 my beſt councell is, that euery 


god p2actitioner make p2ofe of euer inffrumet,as I haue done, 
and afterwards to apply ſuch to bſe that hee findeth to wozke = 
with the pzoducement of fewelt errours: fo2 J will nominate 


| none. teak it bee cenſuredbut my peculiar affectation, Foz euern 
one 


N — N © © 


i = Pp ws 4 n 75 N m * # aw 5 
Fl \ - < L & > — 


Tn. 60. The Plaine Table. 125 

dne doth commend that inſtrument whereon he dofh pꝛactize oz » an 
in which hee is ſeenc,and therefoze ſome affect the Plaine Table, — | |] 
ſoms the Theodelitus, ⁊c. which are all in ſome reſpeas ſuffi- 1 
23 foz oꝛdinary meaſurers of land, ſo they be vod actoꝛding to 
Here ſhall follow another kinde of ingroſſing of particulars, 
then that in the Staffe, together with the pteaſant and apt pla 
ting ofthe foure winds, and their collaterals in any plat taken. 
which being d2awne in red lines, and arfificially done will much 
beautiſie the ſame; neither nerd you to extend them all ouer the 
body ofthe plat, vnleſſe you pleaſe; but in that yonrowne dil⸗ 
cretion ſhall be pour beft guide. | 
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The Circumſe-| 5 


rentrore 


Care. 
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THE "DESCRIPTION AND 


' vieof an Inſtrument called the Circumferentor, 


vied by ſome onely to meaſure Land, whoſe vſe 
was firſt practized by J. J. and now publ: iſhed, 
and annexed et a briefe method of | 


reaching, and in ſome parts altered, 
by eArthur Hopton, 


„** eet.Ai. * 


4 


— 


Cnap. LXI. 


A deſcription of the Circurnferentor, 
and the parts thereof. 


DU mult firſt pꝛepare ſome peece of way 
well ſeaſoned , and bearing a ſmoth graine, 
which let bee xe inches, a there about long, 
eu s bʒoad and about an inch thicke: 
muſt youflope downe the left ſide ther 
II diuide the ſame into equall parts ar 

— = — I 2. inaninch, numbzing the ſans 
"1b 5-10. 1 5 · &c. 


The Needle and In this prece of wed muſt there bee a round hole cut 02 fuy 


ned, of thꝛe inches diameter and thꝛe quarters of an inch dert 
in the bottome whereol is placed a card, as in the J. Chapter, at z. 
This round hole hath a nerdle therein, and a glaſſe to coner * | 
ſame as in the fourth Chapter ofthe Topographicall Glaſle, at 
10, Then vpon this ſquare peece of wod is placed a Table, cal 
led Tabula Sinuum, and this is ſuch a Table that is calculated 
out ofa quadzant, whoſe arch is diuided into 30. degrees and the 
ſemidiameter thereof info 1 000.cquall parts.and accazding vi 
to the totall ſumine, are numbers placed in the ſaid Table, an 


ſwering vnto encry degree, and hal'e degree, And theſenumbers 


ſerue to an the n of euery right ſigne , 02 of eticry 
rene 


7 2229 . hy < - "I - „ 
— "4 
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perpendicular let fall from the ſ euerall degrees, and halfe m_ 
in 5 lumbe 1 the ſemidiameter. 


Tabula Sinuum. 


1 52 6 7 160 743 21 21,891126'978 | 


78 1433300 5507 76 9024 985 


—ͤ—ũ—Ü—ñ— — — — um — — ed — — W— — 


10% [358/12 * 272291307 987. 


+ I ff 

/ 1233 [4721 = 
12 

7 


0 


248 522.0 72) T7 ear 


0 -Ofthe Sighes, 5 

_ © Uponthe plaine ofthis ſquare pete of 1 vnto either 

end thereof is placed two ſights, and the one ot them is but halfe 

the length ok the Hr ſtanding perpendicular. 

Ofthe ſhorter Sight; | 

The ſhozter af the two ſizhts beareth no e at all, in The ſhorter 
the top whereof isplaced a pins head, and vponthe ſide is ſet a 
perte of ſmall wire, end in the middeſt is hanged a plumbe. The 
diſtante from the wire in this fight to the plaine is taken and di⸗ 
uided into 60. .equall parts, atcoꝛding vnto which diuiſtons is 
the right edge dinided, beginning from the perpendicular point 


vnder the wire, numbꝛed by 10. as 5. 10. 15. &c. 8 


The ſhoꝛtũ zht, and the wire therein repzeſent the ſemidia⸗ 1 

meter ot a qund ant and the wire the center thereof, /- 
Now from the petpendicular point be the degrees. of aqua- 

dzant; perfected vponthe vpper me een moe 

from 90. ko 25. by 10- 


Of rhe longer ... 5 
| This ſight is twite ſo long as the other, whereapon are place The longet 
thee kinde of diuiff ons Gghr. 


1 Firſt, r diſtance from the pinnes head (in tbe tho2ter 


ſight)vato the plaine of the inſtrument,is ns and to 
n 
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Hypothenuſall | 
lines, accoꝛding as they increaſe by vnits, they be numbzed by 


vnits as 1, 2, 3, 4, tc. to 12, which repꝛeſent 1c, 102, 103, 104 
et. and theſe diniſtons are ſet from the line of leuell vpwards and 
downewards, take the ſquare ot 0 from 102, Kt. from 102 
4 0 2c. | 


Emiſions. 


Degree of a 
_— 


Flit in the ſight. | 
ond of the ſight ſtraight downe vnto the lower end. 


The Staffe, 


I 
128 
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vnto that diltance is aline ſfroke ouerthwarte this ſiaht, which 
mull be called the line of leuel, the dittante from which vnto the 
pins head is taken, and diuided into 100 equall parts: the diſtance 
be wirt the pins head and the line of leuell is equall in length, 


herefoze diuide the longer ſight into r oo equall parts, accoꝛding 
vnto which place them in the laid longer fighc, to 50 vpwards 


and downewards,numbzing them by 10, as 5, 10, 15 . 
The ſecond diniſton is the graduation of the Yypothenuſall 


The third ſoztof diuilons i is the degree of a quadꝛant, pio⸗ 


iected vpon the ſaid longer ſight from the line ol leuell 225 
and downewards to 27. 


Of the ſlitin the fight. 
In the midi of this ſight there is aflit made from the vpper 


Upon this light there is a vane of bzaſſe, made to runne e- | 
qually vp and downe,and in theſaine there is a ſight gere . 


Au the lit, and the edge ol the vane. 


Of the Index. 


Unto this Jnffrument there alſo belongeth laden aees] 
in muſt be a center hole, to put vpon the wire in the ſhozter ſight, 
in the other end or this Index there is a ſight placed, with a hole 
therein anſwering vnto the fiduciall edge of the Index, the edge 
of this rule is diuider into ſuch equall parts, as I rvge of 


the Inſtrument. 
Of the Staffe. 


' Laſtly, bnto this Anſtrument there belongeth a n twte 
long, with a god ſteele pike in the foote thereof: this ©taife ſer⸗ 
ueth to plant your Jnifrument vpon, foz which purpoſe in the 
top thereof is placed a round pin of wod oz bꝛaſſe, and 
though the midſt of the Inſtrument is bozed 2 hole to fit the 
ſaid pin: ſo when the Inſtrument is placed vpon the ſaid pin, hi 
will moue round about, but the beſt taffe is that which is made 


with this! Raves ai n like to a3 foted e of com- 


CHAP. 


The Cixcurafcrentor, 
Crap. LXII. 


Of the Circumferentor, his appellarion, and ſuch 
5 thing 85 as are to be conſidered generally therein, 
and of the protractor, 


# * 1 
N 


Cup. 62. 


Watthe incontion of the firſh campotor of this In⸗ 
; J ſtrument was in calling it a Circumferentor, J know 
not, but this J affirme, the name was nat vnaptly 
dien, foz it we well conſider hereof, it will be appa- 
n giues oꝛ afoꝛds the name it ſelle, 
foz when we ene ve ber i 


pꝛopoled angle, whereby you ſe we: , bpon the 
fop of che Sta whereon jy aeg, o gt hots property 
calledaCircumferentor, of the Lattin woꝛd Circum, which ſig⸗ 
nifieth about oꝛ round about, and fero the verbe. ſignifying to 
beare oꝛ cary, ſo Cir cumfero is to beare about, whereupon the 
Circumferentor taketh his name, which you may take in mouing 
him about the State, oꝛ bearing him about the field, in wozking 

whereby vou muſt alwaies haue a ſpecial care vnto the paraleity 
t⸗hereot ſa that it is not lawfull foz him ta leane one way oꝛ an. 


129 


The de n of 
Scene 


| other,butthe plaine thereof muſt alwaies lye paralell to the Ho · 


21zon, which the plumet in thethozter fight wil helpe vou to do 
one way:. 

Then muſt you p2onidea P2oftracto2, which is a halfe circle 
diuided vpon the vpſide in the line into o, ſuch equall parts as 
the Carde in the firſt Chapter was, the diameter whereof muſt 
agree with the diameter of the Carde: the lower ſive of this pꝛo⸗ 
fracto2is diuided into 60 ſuch equall parts, p2oceding from 60 
bnto 120!fo that, 

All the diuiſions to 60, be vpon the vpſide, 
the Eaſt fide. 

Then all the dinifſons vnto 20 aboue 50, le vpon the lower 
ſide, and that is called the Meſt ſive. 

The diameter ok this Pz2ofracto2 repzeſenteth a Meridian. 

A pon the vtter ſide of this diameter is rome left fo2 to make a 
ſcale, which is diuided accoꝛding vnto 12 in the inch, make not 
your p2otracto2, as the common oꝛder is, if the ſcale had 12 


and that is called 


The Protradeg 
{oe the 24, 


By the 6 booke 
hap. 53, of che 


parts in the inch vpon 1 one ſive, and x 1 on the other it would Cad Satf, 


do you pleaſure. 


8 CHAP. 


To rake the ax = 


titude and Azi- 


muth of the Sun 


Or Starre. 


The Circumferentor, Cuae,6; 


- Cann, LXILL 4 
Almicamter and Azimuth of * Bag 


or r Starre, by che old Circumferentor. 


Lant vout Jnſtrument ſo that 1 maylye 
x paralell vnto the Yozizon, then turne him a | 
U — —ů— and niit in 
4 de longerlight, and by the pins head in the 
> | fi _ the Sunne 02 _—_ 
25 | em — — 
1 l 588 hole therein, and by the lo ꝛeſaid pinnes head 
— — du lee the laid Sunne 02 Starre, then tte 


- \ 1 _ * 
2 | 1 — 
2 
1 0 
Als 
— 


vent by thee the vane; Heweth the Almicanter 02 als 


ein the Card cut by the South 
he Agininthozthe oillumee of un | 


Ml | 0 | | then 2 degrees / ſo that 
pou cannot being detects th vane fo wozke upon the longer 
ſight, then put — try on. loking though 
the light in the Index, vntill thzough the ſame hole, and by the 


_ center pin you ſee the Sun 92 Star:fo2 the degr.thencut vpon 8 


edge of the Jnſtrumentby the edge of the Index is the altitude. 
And by this P2opoſition may vou obſerue all the Stars in the 
at pong fy Maa theirmotions in an 353 


| Re 

The 6 of « ba in che Morning, Imade abioncibom accor- 
ding vnto the firſt difference, where hauing ROY my Inftru- - 
ment paralell, and ſpied the Sunne through the hole in the vane, | 
and by the pins head, I found the vane to cut 12 degrees vpon 
the ſight, and the South end of the needle to cut 19:4, degrees, 
which ſhewed me that the Sunne was 1 : degrees 4481 andthat 
he wanreth 58 degrees of the Meridian, for the South point cut- 
ting 29 degtees, & 20 minutes, 1 multiply the ſame by 3 there 
commeth 58, which ſhe w eth me there is ſo many degrees inclu- 
il beowincthie $66 nnd hy dt, and ſo of the reſt. 


| 
1 
| 


_—— 


7 reren 
. _ fi 1 * * — 
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To finde in what point of SeMorizon any 
gh eng 2 by the old Cir- | 


Erentor, . 


Ere it is requiſite firſt fo e „„ 
degrees repꝛelent the South. and that the de⸗ de⸗ point of the oh 
' ares are numbꝛed info the Eaſt, ſo that to Pech. any thing 
find what point of the Yozizon any thing ly 


J eth trom pou, do thus: 
placed paralel vpon 


Let Inſtrument be 
the ſkaffe, then ceaſe not to o moue ee vn⸗ Wich more 4 


needle, with iwhichreſo2t b this Table, fo 
mande. 1 1 | 
T DD 
_Son: Faſt | . | Nor: Eaſt | _North | a 
een 
Nor Weſt { W Weſt __|Sou: Weſt = 
Example f 2 


I find the South point nw degrees, 1 conclude the * 
ſeene is North-eaſt. 


nan. LXV. 
To bode the houre of theday by cer 


of the Sunne. 


| „Ozke the inttt ment ping paralell vntill p ſhadow To know the 

of the pins head point oꝛ fall iuſt in the lit in þ lons b>=< of tbe der 
or light, + theinterſection of the needle, Jmeane þ 
=) Douth part with the paralell of t month,o2 ſigne 
take whether vou pleaſe. is h houre, which you thall 

knoln by the houre line paſling thereb . 

And you muſt underſtand that thoſe circh 'F cali paralels 

be ſuch as are deſcribed about the center of the Carde, and thoſe 
I call hourecircles be thoſe that paſſe as it Net 2 
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( 10 or Flein Fe LXVI. ft N 
To Fad the houre of 5750 cifing 4 


ſetting at any time propoſ; ed,and the 


length of the day and ni ioht. 


= Cre vou mlt note that this Card is dinde 
N but foz one latitude, and therefo2e his wozke 
in that behalfe cannot be generall , but it 
©) may ſerue without any notable erro2 ouer 
81 the mot part of England. 
Poy mene 7 — teparae oth 
2 moneth eth the Yo21zon , fo2the houre 
" rircle 1 ho. , 02 the nereft there- 
vnto Swat vote demand;remembzingto ſeke the ſetting vp- 
on the Weſt fide, and the riſing vpon the Caſt ſide ofthe Card. 
Do ſhall you find the 11 day of May the Sunne to riſe nere 4, 
and ſet nere 8: then if you would knowe the length ofthe day 
and night, you may repaire vato the ſecond Boks, 2 ok 
the a ee 7 iy 0 


— HA P. E XVII. 
To find the amplitude of the riſing of 


the Suuſne and Starres. 


T isnof vnknowne fo any man , tho meanely 
>| ftraueldin Aſtronomie, that euery Mozizon 
bath foure paincipall points, viz Eaſt, Weſt, 
D] No2th, and South; then you mult vnderſtand, 
that there is no fare, noꝛ the lune, that ri- 
ſeth iuſt Gaſt, o: ſetteth inſt Welt, vnleſſe 
they be in the Equinoctiall, which happeneth 


| 2 
vnto the ſ unne but twice in the whole yeare : but foꝛ ſtarres, i! 


they riſe once Caſt, oꝛ ſet Meſt, ſo doe they alwaies, whereof 
there be but a few: the ſtarte in the pinion ofthe left wing ok the 
Uirgin, the ffarre i in Antinovs left atme, tt. come ntere thereun⸗ 
to: but as the amplitude ofa ſfarre obſerued one day, is tertaine 
and all one in any other day foz that latitude ;ſoin the ſunne doth 
it differ Pet dap, and is called 8 ortus. 2 — my 
blerue 


| 
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' Dbſerne the ſunne oꝛ ſtarre when they ſeeme (as it were) 
to touch the earth, as beeing at point of riſing oꝛ letting, where 
vnto turne the Inſtrument, vntill thꝛough the llit in the longer 
ſight, and by the pinnes head eou ſe the ſunne 02 Tarre then 
note the degr. caf. 
If vou ſaught the ſetting, multiply the dear. cut by the Wieſt 
end in z, which take from 90;fo haue you your deſire , ſo the degr. 
were vnder z oz but if the degr, cut be aboue 30, multiply the de⸗ 
gr. cut by the Eaſt end in z, then fram the totall take 9o, ſo 
haue you pour defire, and the ſetting (hall be Nozth from the E- 
guinoctiall. 

But if yon ſceke a riſing, you muſk confiver whether the de⸗ 
agrees cut by the Eaft end be vnder 30, oꝛ about : if they be vn⸗ 
der zo, multiply them by 3, e and, and it is 
Noꝛth: it they be abone 30, ſr what degree s the South end cuts, 
which * — * by 3, ſubſtratt from 90, — ou pour deſire, 
and the riſing is South krom the Equinottiall. Oꝛ thus with 
moze eaſe: hauing made your obſernation , er hom many de⸗ 
grees are contained betwirt the Weſt point of the Card, and the 
South endof the Needle, fo ariſing; butfo2 a letting e how 


many degrees be inc aſt point of the Card, 
4 05 South end ofthe Hirdle, \ ret le;ſobane von! your 
h | 


But this Chapter is perde withfure v moze eaſe x truth 
by . Sun 3 


bt] * | , P N 
4 „ CY 
| 4 35A 4 1 


9 Cray. TXVIII. 


of theo ore des recs and how 
i Peace I by 


Ne 
* i 


PS » an oppaite degrer 60 Melt the oppoſite bavethe de 
"PHF! point of a Diameter, 02 the point oppoſite ce. 
vnto the degr. cut by the ow end of the 
| Needle, that is the degr- which the No2th 
16125 end ſhould fall vpon. which is alwaies the 
halle ot a gi ircle diſtant fram the Southend 2 
in this intfrument co degrees ; fo that if the 
degrees be !efſe then co, adde bo thereunto; 


but ik moze then 60;ſubitrac 65 "Is it and the total orthe Me. 
8 3 | 02. 


92 zther remainder ofthe other is your dete. This nivethno ex⸗ 
C HAP. LXIX. 


1 * ene +a of an 


7 I Ve quaritici ok an mi is the poꝛtion of a cir⸗ 
de included betwirt the 2 ſides of any angle, 
N/| whichis found vpon this inſkrament , by the 
cutting ofthe Needle at two obſeruations. in 
l one place, the leſſer of which muſt be taken 
1-21 — from the greater, n, 
ter ſubſtraction is the quantitie thereof. | 
But ift ; remainder after ſubſfraction exceed 60, Ihen ud 
| be taken from 1 20, ſo haue you the quantitie: 
i your degrees ve not direct, then mut you woꝛke by the oppo⸗ 
3 as in . e. Fer ofthoſe de⸗ 


To find the 
quantitie of an 


angle. 


— here note the tediouſneſſe of faking an angleby 
this inffrument, inzoſpect of my ſ tate. 
Car. LXX 


To take the diſtance of any marke by 


the old Circumferentor. 
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I S I hane often times aid in the 2 Boke of the 
Geodeficall ſtaffe, that there mult be; things 
giuen. as 2 lines and one angle, oz 2 angles 

A and one line, by which all dimenſions are per- 
foꝛmed ſo in this kind of wozking you mull 

N lalwales haue two angles and one line giuen, 
by belpe of which you may ſeeke any diſtance 
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Bnet thus: _ 
"Zlanf your inſfrwnent at the place appointed, whence von 
deſtre the diſtance, and there loking towards the ſaid marke, 
| natgthe 1 cut by * South end of i his then appoint- 
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CHAP. 1. The Circumferentor. 35 
another tm Adm tation to which bꝛing the ſight, as 
vetoꝛe, noting tut: that done, meaſure the viffance bes 
twirt the place you then ſtand at and the plate appointed fo⸗ 14 
your ſecond ſtati * plant your inſtrument locking 11 
thꝛough the fights vnto the marke whoſe diſtante is required; 11 
then note the degr. cut and ſo get eee an; | 1 
gles as in the laſt Chapter. TH 
When yon haue gotten theſe two angles, 
gether, which take from o; ſo haue you the ga 
gle at your marke: then mult youreſozt vnto the table of fignes "It 
placed in the Anſtrument, and there find the figne ofenery an- . 
gie, and note it downe, and if the quantity ot the angle erterd o, | WHT. 
ſnbffract the exceſſe oz onerpl from 30, and ta th ligne of i 
the remainder: it uf 1111 


2 them both to⸗ 
1 


4 


Theſe ſignes had and noted vowne, wozke by the golden rule | 1 
wherein the ſigne ofthe angle at the marke muſt be the firſfnum- WI: 


ber, the meaſure betwirt the two Tations the econd number, 
and the ligne of the other angle Wan, Wr hte wi number, acs 


co2ding to the ſide which is fon is grounded 
vpon this Chapter. | 
Inall right-lined Trian es eheperpordien of the one fide yn- 
to the other, is ſuch as the ne repre Firing the; 21 gles be. Dz 
mo2e baiefe. SN 
The ſides of oppoſite ang bee irepr OTTic aal cocheir See the'7 Booke 1 
en A r. 92 KI. | | 
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F Aning made your eblernations's at I Wen; Toral rake a di- 
note downe che degr.cut by the Bout end of the 


wenne 6e — nos —.— 


Trument ee en — . | 
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ted, then dzaw aline that point along the edge of the inſtru⸗ 
ment, then keeping the edge till at that point, moue the inſtru- 
ment ontill the Southend of the needle cut the degrees noted at 
pour ſecond obſeruation 15 dꝛaw another line by the edge of 


vour inſtrument. whereupon lay the line meaſared betwirt both 
pour ſtations counted, from the point firſt made towards the 
end of the ſaid line, and where that number ends, there make a 
point, which let repꝛeſent pour ſecond ſtation, where place the 
edge ol pour inſtrument, turning him about vntill the bout end 
of the needle cut the degrees you noted at the ſecond ſtation:then 
by the fiducialle edge of the inſtrument dzaw a line, & note where 
it interſegeth with the firlt line. foz that is the place of p marke 
d, the dillance of which from either of 
your ſtations may you meaſure by the Scale that you expzclied 
ee, pour. wn line vr. | 


"Cx 1 X 4 
hs take an altitude onely by the ol 


Cit -curnferentor, 
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WN Ou muſt firſt get the hozizontall vitance vn- 
ZN to the, thing whole length is required: then 
7 2A plant your inſtrument perpendicular, and moue 
x we vane vntill e the hole therein, 


Te take an alti- [KL 27.7; 
rude- 


vane, fo2 —7 — as they beare vnto 100, the like doth 
the altitude vnto the diſtance: multiply therefoze the diſfance by 
: the parts cut, and diuide by 100. the quotient ſheweth y height 
which is coꝛreſpondent to the leuc ul ot your eye. 
The ground ot this woꝛke is bozrowed from the Jacobs Staffe, 
as map appeate in the ninth Chapter ofthe fiith boke of the Ge- 
odeticall Staffe, 
An inconueni- But in taking ofaltitudes you ſhall hane if oftentimes Co fall 
ence tne 1-1; out, that the altitude will be ſo high, that you cannot bzing the 
cus. vane io low as to ſe the op of the altituve by the hole and pins 

head. 

When it lo happens, you nd place the 4 ofthe Inder 
vpon the wire in the ſhozter ſight, loking though the ſight hole 
in the Index,butillby le, and thꝛough the ſaid fight | pou 


Cu tx The Circumferento, 137 


ſee the ſummitie of the altitude: then note the equall parts cut by 
the ſt duciall edge of the Index vpon the right edge ot᷑ the inſtru⸗ 
ment: foꝛ as thoſe parts are in p2opoztion to 605 the like pꝛopoꝛ⸗ 
tion hath the diſtance vnto the height. 

And ſo that p:opo2tion as thoſe parts cat haue to the parts cut 
2 the Index, the very p2opoption hath the diſtance to the viſuall 

e. 

Therefoze multiply the hozizontall vilkance by 60. and diuide 
by the parts cut on the right cdge ofthe inſtrument, the quott- 
ent will ſhew the height. 

Againe, multiply the hozizontall diſtance by the parts cut in 
the Index, and diuide the ſame by the parts cut in the edge of the 
inſtrument d quotient ſheweth the viſual oz hipothenulall line. 

As vou ſœke altitudes, ſo muſt vou finde pꝛofundities, as J 


haue ſaid often in the Geodeticall Sratte, but the errour is great 


ik the in(l rument be not eact paralell. 
| Cnan, LXXIII. 
| To take the — ofa peece of ground bythe 


or ne xy ircumf erentor. 


Juers wayes may bee (ef downe to fetch the 


tracted by the Anſtrument it ſelfe,becauſe vou 
ſhall not bee troubled to ſeeke the quantitie of 
angles, which inthis Jaftrument i is ouer te⸗ 
| dious. | 

"ah therefo2e a piece of ground ginen, you ſhall begin af 
ſome oneco2ner, and there plant your Inſtrument, loking vnto 
the next cozner, and note what degree the ſouth end of pour n&- 
dle cuts, then with a chaine meaſure from the firſt coꝛner to the 
ſecond, and note downe the degrees cut by the ſouth end of the 
niedle, and the length of the line meaſured, 

Next go to the ſecond angle, and there conuey vonr light to the 
third angle paralell to the hedge: then meaſure the diſtance from 
the ſecond coꝛner vnto the third noting downe Þ degrees cut by 
the ſouth end ok the needle, the length ofthe line af pour ſecond 
obſernation. 

Then go unte the third angle * the degrers cat, = 

£ 


plat ofa pece of ground by this inſtrument: ,,1.-: 5. .. 
but A hold that molt eaſie which is to be p20- »» other ground. 


SLES AAP II ATT.DY 
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To meaſure 


* mme Circumferentor. e abeyz 
1 the length of them, and ſo p2bccede from angle to angle, noting 
the degrees cut, and the length ok euery line anſwering therean- 
to, vntill pou baue gone round about . And if vou being at any 
one angle, and from thence cance two oꝛ thꝛe angles moze, you. 
ſhall not need to remooue pour inſtrument to any of them, but 
onelp from that angle obſerue all the relt, onely meaſuring the 
hedges. 
With theſe notes you that reſo2t vnto a faire cherte of paper, 
and there pꝛotract it downe thus: 


1 In ſome place ofthe paper make a point, and there plate the 
Tit. fiduciall edge of your Inſtrument, turning it about vntill the 
1 ſouth end ok the needle cut like degrees, as he did at pour firſt ob⸗ 
1 ſeruation: then dꝛawe a line by the ftduciall edge of the inſtru- 
1 ment, whereupon from the ſaid point towards the other end, lay 
1. done the length ol the firſt meaſuredlins, which you mull take 
1 with your compaſſe from your ſcale, x where that number ends, 
11 in the ſaid line, there make a point, where place the edge of your 
11 inſtrument, mouing him about vntul the South end of your 
1171 needle cut like degrees hee did at your ſecond obſeruation: then 
17 dꝛawe a line by theffduciall edge „ whereupon lap the 
1111 length of pour ſecond line, and where that number ends,make a 
1 point, where (as befo2e) place the enge of your inſtrument, mo- 
BE uing him vntill the South end of the needle cut like parts hee did 
1111 at the third obleruation: then dꝛawe a line by the edge thereof, 
11 whereupon lay the third line, and where that number ends make 
17 a point as befoze , placing there the edge of your Jnffrument, 
11 turning him vntill the South end or the nerdle cut like parts as 
WY | at the fourth obſeruation, and ſo pzoced, laying downe the parts 
110% cut, and the length of the lines, vntill vou haue gone round a- 
HTN bout, by which meanes you ſhall lay downe the plat of the perce 
11 of ground in true foꝛme, then foꝛ the caſting vp thereof, reſoꝛt 
i iy onto my "ney theart r ground. 
it” 
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cue. LXXIHII 


To take a = at one ſtation, from whence you 


e all the angles in the field, by the old or 
new CAREY 


2 . may xe 


as To take a plat 


= vo eaſe as the fozmer, You ſhall therefoze ©******** 
{repaireinto the field,and finde ſome ſuch place 
SE Ifrom whence you may behold all the coꝛners in 
2 8 1 the ſaid field where plant your inſtrument, and 
dien begin at ſomeone angle, whereunto direct 
vour ſight, noting the degrees cut by the South end of the needle: 
then direct your fight vnto the ſecond cozner vpon the right hand, 
and there againe note the degrees cut by the Bouth end ofthe nee⸗ 
dle, which note downe,and ſo pꝛocerd rightwards from angle to 
angle noting the degrees cut by the South end, vntill vou haue 
gone tound about the field, of which degrees cut vou ſhall make here 


this chapter with 
d little Table, to the end you may remember how many degrees A demonſtration, 
were cut at the firſt, ſecond, third, zc coꝛner. Sr 


Next lhall vou cauſe one to mete with a chaine the true dis fi 
fkance of the firſf-cozner from your ſtaffe, which note downe a- 
gainſt y firſt degree cut in pour Table: then mete ; diſtance of 
the ſecond coꝛner from yonrinftrument, which note downe in 
your Table againſt the number of degrees cut at the ſecond co2- 
ner, and thus pꝛoceed vntill you haue gone round about the field, 
laying dobone the diſtance of euery angle from your inſtrument 
_—_ his * degree cut, which done, fall to pzofractinn, 
thus: 

Mauing pꝛepared a faire tet ofpaper, as you be taught bes 
fo:e,about the middeſt thereof make a point, which call pour ſta⸗ 
tion: then apply the edge of pour inſtrument thereunto, mo⸗ 
uing him about vntill the South end of the needle cut the de⸗ 
orees you noted at the firſt cozner, which done, dꝛaw a line by d 
edge of the inffrument, from the point made in the paper out at 
length, then moue him rightwards vatill the South end of the 
needle cut the degrees noted at the ſecond coꝛner, and then by 
the edge cf the inſtrument, dꝛaw another line, as befoze, ⁊ ſo go 
fozward vntill you haue finiſhed all the degrees cut bythe ſouth © 
end of pour needle, noted in your _ then with your — 

2 Pp 


WH! 22 140 denn Citcumſerentor, Cuar.74, 


paſſe take from your ſcale þ diſtance of the firlt angle from your 
4 | 48 | inſtrument , Which lay in the line fir dꝛawne from the point 
— F188 | made in the pe per towards the other end of the line: then take 
| | the diſtance of the ſecond coꝛner from your inſfrument , which 
apply to the ſecond line dꝛawne in the paper, and ſo p2oceed from 
line to line accoꝛding as you be taught in the third chapter ol the 
Art of meaſuring around. The length of euerp line laid downe 
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I in ſuth oꝛder as is ſaid, then muſt vou dꝛaw lines from point to 
1 point in each line; ſo ſhall vou dꝛawe the limits and pꝛopoꝛtion 
| | 1 8 of the ground „accoꝛding as in the fozeſaid third chapter ot the 
1 art of meaſuring ground by the Staffe. 
1 And by this meanes may you meaſure ground at two ati 
114 | ons meaſuring but one line in the whole plat, in ſuch oꝛder as J 
n ſet downe in the fourth chapter ol the lirth boke of the Geoderi- 
in cal Staffe. And ſince, what is ſaid befoꝛe may gine ſufficient light 
TIA to perfo2me both this way, and many other, J will omit further 
101008 } ſpcech, leaſt I rather (me NE tothe wiſe , then facile fo the 
I vnlearned. 
1 And vou hall here note, that by taking perfect notes in the 
1110 field, where one cloſTe bo ndeth vpon another, you may fake 
| | 11 _n ami of yk fields [1 together. and ſo ſaue a great la- 
in Cap. L XXII. 
WHEL: Ted of a held beingrken to finde 
| 14 jth Wehen the plat will cloſe, the lines being 
| 1 Ee truly taken, 
| | To kuow if your D fe downe the quantity of enery angle at each | 
t Plat ill cloſe, N ſſeuerall ſtation, as well as vou doe the degrees 
14 cut. then adde vp all the quantities together, 
1 then multiply o. by a number leſſe by 2 then 
79 the numberok the angles, and ik pour woꝛke be 
rt : (/right, the poduct thereof ſhall be equall to the 
ji} ” totall of the quantities. 
. | Example. 
: 5 1 the number of angles be 8. frõ which take 6. whichis is 2 2.lefſe; 
0 chen multiply 60. by 6. and the product will be 360. Which agr *- 
ht ing with the totall of all your quantities of angles added to ge 
i} 1 one ne chat the plat will cloſe. 
i! | bs CHAP, 
9 - | 
1 | 
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Cui LXXV. 


To reduce Hipoth enuſall lines vnto Horizontal, 
after another w ay, then in the 6 booke 8 Chapter of the 
Geodgaical Staffe, onely by the Gghts | inthe old 
| Circumferentor. 


* Reparea marke to bee carried beſoze you the To reduce Hhpo- 
iuſt height of pour line of lenel from the beuuſal lines ro 


ground when the iuſtrument is planted vpoenn 
his reſt, this marke mult be placed in the an- 
* o gale whereunto you loke, hee muſt ſtand per 
NC Mpendicular, and when vou take the degree loke 
pour inſtrument ſtand perpendicular, and 
then moue the vane vpon the ſight, vntill vou ſee the top of the 
marke befoze planted thꝛough the hole, in the vane and by the 
pins head, then in the Yypothenuſall viniſtons cut by the vane 
vpon the ſight , fo2 they will ſhew you how much that line yon 
ſhall meaſure, will differ vpon the 100:from that line you ſhould 
meaſure, if the ground were leuel:therefoꝛe when you haue mea⸗ 
ſured that Fü N him acco2ding tothe parts cut,” 


Example. | 
depp the parts of the Hipothenuſall Gbiflons cut, to be 4 
and the line meaſured to be 30 pearches, now you are to finde a 
number to beare like proportion to 30, as 100 beareth to 104 
which you ſhall find to be 28 22, ſo that the line meaſured by the 


cheine to be 30 pearches, muſt be laid downe 28 pearches in 


your protractin g 
But for aſmuch as theſe calculations be chens in the field, 


your belt re to note the Hipothenuſall parts cut,and then re- 
duce them when you come home, 
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A new Quadrant | 


to proportion 
lines. 


cr 
; ec * 
q jm 
* 
1 
7 1 2 
a — 
4 | 
* 
1 
* 
| 5 


The C ircunferentor.” Cu. y. 
Crap. L XXVII. 


To performe the ſame b y a Quadrant made 
| | of purpoſe, 


Ou ſhal pzepare a Quadꝛant, and then diuide 
I the limbe thereof in 0 cquall degrees, lets 

ting number therupon as the comon oꝛder is, 
then ſhall you diuide the lower ſide of the 
Nuad2ant 5 isbetwirt the firſt degree z the 
center, info 30 equallparts, raifing perpen- 
2 | dicular lines vpon each diuiſion, which will 
| be paralell vnto the other ſide: this done 
220pILE an Index of the length of the ſemidiameter of the Qua⸗ 
dꝛant with a center hole therein, this Index is to be faſtened to p 
center of the Quadꝛant with a bꝛaſſe pin oz ſuch like, which al- 
ſo muſt be diuided into zo ſuch equall parts, as the ſemidiameter 
was:the Quadꝛant thus p32pared vou thall foze-thozten the lines 
thus: | 
it to the faking of your nofes in the field, you mult wozk 
as in the lait Chapter, onely here you mult note the degr&of a 
circle cut by the vane in ofthe Yypothenuſall viniſtons, and 
then pꝛoced thus: 

Put the Index fo the di rent angles i in thelimbe, then num- 
ber the line meaſured vpon the Index, and note the perpendicular 
cut by the edge of the Index , fo2 that ſhall ſhew you the 
ength of the 2 e rn which muft be pzotracted. 


- mn le, | 

Let the different angles fromthe Horizon be taken 18 degr. 
and the line meaſured 20 perches, firſt count 18 degrees in the 
limbe, then thereuntobring the edge of the Index, next count 
the line meaſured vᷣi⁊. 20. pearches vpon the Index fromwards 
the center, ſo ſhall you there ſee | ws 19 perpendicular counted 
fr om the center interſect, which ſheweth that the line meaſured 
4qperches, muſt beprotracted I9. : 

And if the length of the line meaſured exceed 30 pearches, 
ind be leſſe then 60, then take halfe the number vpon the Index, 
and the perpendicular will anſwere to halfe the leogth of the Ho- 
rizontall line, but if the line exceed 60, take then 34 &c. & the 
perpendicular will anſwer proportionally. 


CHAP. 


Cat LXXVIII. | 


To ſceke any altitude by chis Quadrant. 


: Ake the angle of altitude whereunto bꝛing the In- ro ecke an ate 
£2 . dex, the ſame being counted in thelymb,then num . 1 
* 9 ver the Doztzontal diſkance in the ſemidiameter athe 
© fvo:tion of the pecpendicular to * Index ſheweth 


* the beigth. 
i 
To rake the declination of any wall, by the old 


or new Circumferentor. 


Phe declination of any wall, is meant tho To get the decli- 
FL | bending 02 leaning of the ſurlate from the Me- of 402 
2 | ridian. . 

Aka wall be not direct, hee is then ee 

CP ſit the wall point iuſt Caſt, Weſt, Noꝛth, oz 

South, he is direc, otherwiſe declining. | 
RIOT — Ali walles vecline either Bouth o Nozth, þ 
tity whereof is thus had: 
Set the Nozth end of the Jnſfrument, vnto the wall, now 
ik pnc&dle cut 30, 60,90,02 12 o,it is an Caſt, a Nozth,a Meſt, 
2a Douth wall. 
1 But if the needle cut betwixt 120 and 30, the wall is 

South Caft declining to the Eaſt. 

2 Ik the Needlecut betwixt 1 20 and 90, that wall is South 

Welt declining. 

3 If the Needle cut betwixt 30 and 60 , that wallis Nozth, 

declining to the Eaff. . 

4 If betwixt 60 and o, the wall is Horth, declining to the 

Melt. 

1 Af the wall decline Soath Eaſt,multiply the bear. cut by z. 

2 If Meſt, take the degr. cut from F ped 


multiply by 3, which p2oduceth pour defice. © | - 


der multiply by 3 
4 It Noꝛth Meſt take 6 bit the beds 111 and nete 


by 3, ſo haue vou your deſirs. 
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Com. Heret. 


Maa In Superuiſ. manerijpred. ibid. fact. 


A © (ij. & xiiij. diebus Septembris anno regni 
de Sale. Dom. noſt. Iacobi 14 0 By Ang. Scotiæ, s. 


& Hibern. Reg. fidei defenſor. &c. viz. Angl. 

1 Franc. & Hibern, ſexto, & Scotiæ xlij. Per 

Fi B. G. gent, virtute commiſſionis dicti Do- 

1 min. Reg. extra Scaccar. ſuũ ſibi dir ect. con- 
tinetur inter alia, vt ſequitur, viz, 


R. G. gent. tenet ber SLIP xxvit. 1 $ ptembris,\ | 
anno R egnt Regis nune Angl. Cc. Quinto, cert. terr. & tene- 
ment. Cuſtumar. infra maner. prad. nuper 1.G JArmig ante A. 
Hoſ.g ent. ante B. D. mig. patru ſat. viz, 
Dow 22 onal, viij.ſpac. vnum horr. vij, ram 
coqmind i ij. ſpace. vum ſtabulum . / pac. num boxi- | | 
le v. ſpac. vnum columbar. vnum gardinum, tria pliij. acr 
pomar, vnde 2 voc. le North Orchard, & long Or- 
chard cont. per eſtimac. . 3 
Terr ar. iacen. in quodam dau. inter al; voc. the 91 20 8 xij.s. ij. d. 
Weſt inclo ſſure, cont per eſtimat. — N 
Parcel. vnius C lanſ. prat. verde Heald, per be 
mation. 
Parcel. vmius clauſ. paftur. voc. le White field, Cxii j.ac. 
cont. per eſtim 1. — — —-—— — — —-— 


Habend ſibi & ſis ſecund. ber Naner. per Redd, An. val. $ . 


per uu -_ Cd [12778 


XX. acr. 


':- Fn like manner muſt you deale with all the other tenements 
_ ofthe ſaid Mannoꝛ , noting the quantitie ofeucry particular, then 
the rent paid and at the lower end a reaſonable unpꝛooue- 
ment. 
And it there be any other commodities i in the ſaid Mannoꝛ acs 
crewingto the was n mar be noted as followeth. 


Nanlius 


Crar:79, The Topographicall Glaſſe. Mt 
Mundinum tentum annuatim ibidem? _ 11 
¶ die Tons proxim. poſt feſtum beate Harie ly.l. £10 
4 * Nundinum tentum annuatim die De- . 
A ners proæim. poſ: feſtumt. & c.— —.— - l l.s, Fil 
Markets. | j Lil 
CHercat « hebdomadatins ihidems? "Fl | tk 
tenent. dimiſſ. G. I. per annuum 1 wt 
'y Shamellerum 2 tam. carni- g. 3. Lx. s 11 
| 27 150 piſcium ibid. per = bl: 
J Milles. "l 
V mils molendini afuatici—iii 1..— 0 
| Vntas molendini Ventrici==-iij, . vij. l. : = | 
Toned h | Fiſh-pooles. [ Ei 
ery Vna piſcaria vocat. le White 3 " 1000 
- 0 een The Fo econ aquæ ibidem . le xlij.s. > vxx. l xijs. | 
| e J.5 


| Puawnage. 
| Pannagio porcorum tenent. ibidem quam 
aliorum infra communem boſcum, th, <8; 
une porcorum tenent, ibidem in parco 5 
1 e, Cc. at 3. d. the peece per annum. xx. s. 
4 Swannes. 
0 ignorum in aqua Demini docat. le Broad 

P ole, Ge. | | 

1 Quarreyes, 
| 2 labadum vocat. le Free A 
num. — — j. l. S.. 
Aureum lapidum vocat le Slate -vj. I. 
1 Perquiſites of Courts. 


XXX. S. 


— 
* Led 


nn 
- 


L Amerciamentsy the, - — i: J 


Af there be any repꝛiſes wherewith the Pannoz is charged, 
as money fo2 the yeerely repairing of ſome bzidge. high wap, oꝛ 
any other annuall penſion whatloeuer, let it be nou as the toz- 


mer: and in the concluſion ſay, 
Ei remanet clareperannumyltra repriſ. 306 J. 14.8.8. d. 


nd pou mult further note, that the firſt tf Auk vou * ta 
deale with, is the ſight ol the Mannoꝛ houſe, the buildings and 
de ſue, then the parke,parſonage, tc. if any ber, and then pꝛo⸗ 
ed fo LENT as befoze, 
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center you deſcribe a circle diuiding euery of theircircumferences 
into 32 equall parts, extending from them right lines thzough 
the body ofthe map, you haue finiſhed the Dea · Card, and will 
beautifie pour map, and ſerue to expꝛeſle many pꝛettie concluſts 
ons, which at this time J mind not to repeat: pꝛouided that 
von dꝛawe the lines thereofin ſome colour, as red, oz ſuch like, 


that they may be readily diſtinguiſhed from the lines ol the map 


92 plat. f h 
Pon may diſtinguiſh all the windes in your Card otherwiſe, 

if vou pleaſe by placing a circle, containing the ſame in ſome 

vopd place in your plat, as you may ſee in the 7 Chapter of the 

T opographicall Glafſe,and dꝛawe them fo2th oneip to touch the 

num 85 of the plat, as in the 6 Boke, and Chapter 49 of 
eodetia. 5 
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The order Yiu to diſcouer 5 true e plat ap any” 
i | 12 ſapeſtek⸗ forrelt, or ſuch like, ſtanding vpon the top 
115 * vg 3 | of ſome hill, not approaching vnto 

a the ſame, 


: IT vis Chapferi is eaſily ny ik pou doe but 
dau to mind how to ſcke the true pꝛopoztion 
: V of any field, Iſland, oz ſuch like, euen as you be 

Dee taught in the Chapter: : but indeed J hold 


| I this Chapter (fo2 that it is tobe pertoꝛmed on⸗ 
| obe two ſfations) beſt to be wꝛought ſinical⸗ 
| lo ſhally pou lars and ſituate the angles moꝛe truely then pon 


can by the interſection of lines foꝛ becauſe thereby you be taught 
1 to find out the true diſtance of euer angle from your ſtation; in 
1 ſo much that it vou doe but obſerne the quantitie of enery ang'e, 
I and againe pꝛotract the ſame truely, TR cannot erre any thing at 
all: and fo2 that it may be deſired ofmany , J will not leaue fo: 
| PEEP 2 the be an Ln; | 
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ding or 6, which are certaine hilles from whence you may well 
view all the angles and corners of the ſaid parke, In performance 
whereof I firſt go vnto b, making bathe one fide of an angle, I 


obſerue accordingly all the angles in the ſaid parke, as a h gb 


abel abe, and abd,all which Inote downe thus: 


Degrecs. 
4507, 3 


7 1 oblerued at the ABE 104 
r 8 AB C 121 
| ABD 128 

Next do I finde the another ſtation; a knowne diſtance from 


þ,as a,65.pearches, and ſo repairing vnto a, making ah the one 
kde of cuery angle, I againe obſerue all the angles in the {aid 


parke at 4, as bac,b ad, ha e, h ag, and baf, and the quantity ofe- | \ 


uery of which angles, I note downeas before, thus: 


Angles obſerued at the 
ſecond ſtation. 


| 
| 


8 


| 
| 
' 


> 


two ſtations with theſe two Tables of degrees collected, you 
ſhould go and protract, euen as you be taught, L4b.6.cap.5.otthe | 
Gebdecicall Stiffe ; But you ſee the angles ard and f bee ſo a- 
cute, that you hall hardly finde rhe true interſection, therefore 
hauing the qpantit of euety angle at 6 anda, as before, your 
beſt way is to ſupputate the true diſtance of euery angle in the 
parke , from one of your ſtations, as from a, and fo protract as 
hereafter ; for having the rwo angles in iny triangle, the third is 


[ 
| 


| 
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Let there beaeertaineparkeedefg,.propaſc. the proportion 
and quantitic whereof you are required to deliver at your ſtan- 


Nov, according to the doctrine of ſeeking dimenſions at 


eaſily found by adding the quantity of thoſe 2. angles together, 
& taking the torall from 1 80. hich is the quantity of the three 
angles by the firſt chapter, Deffinition 31. lib. 7. of the Geodetical 
Staffe. And bauing the three angles, with the one fide of any 
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length thereof, accotding to the ſecond Axioma in 7 rigonometris, 


1 
o 


triangle,you ma eaſily finde any of the other two fides remai- 
ink by the ſaid few booke called Trigonometria, and that 
diuers wayes,but the eaſieſt way for all oblike triangles is in the 
ſaid booke,pag.287, As for the purpoſe, after this eaſie man- 
ner I would finde the length of ae,fir{t I addethe angle b ac 40+ 
degrees, & abe zA. degrees together, ſo haue I 161 + degrees, 
which taken from 8o, there remaineth 18 4+ degrees. Thele 3, 
angles, and the fide ab knowne, I ſay, as ab the radius is to bh the 
ſigne ofthe angle ab b (which by the firſt chapter, Lib. 7. deffini- 
tion 26.0fmy Staffe is) 59.degrees. So is 2665. pearches to a h, 
therefore multiply 857 16. the ſigne of ab b, by 65. ſo haue you 
5571 ge re: patted by 100000. the quotient is 35 12 
pearches, the fide ah, then ſay, as 2h the totall ſigne is to ac 
the ſecant of the an BIA I 
om 90, vid. 18. + from go. ſois the remai- 


gle has, ſo is the ſide ab to ac, 
take the ee. D. e rer 
ner 71 &, whoſe ſecant is 375154. therefore multiply 315164 


by 55 2 pearches, ſo haue you 17486047. which parted by the 
radius, the quotient is, 174 443424 pearches, the langth of the 


line ac. In like manner get the line a die, a f, and ag, or get the 


that 


. a... 


! | Wu; 
Curso. The Topographicall Glaſſe. IST MF 
that is, by right ſignes thus: 1 es 1 

The angle 46 dis 128. degrees, (4d 44.degrees,which added 208 
together, and the total taken from 185, leaueth 8.degrees, the 1 
angle bda. Noi ſay by the ſad ſecond Axioma, as the ſigne of 1 
the angle 246 13917. is to the ſigne of the angle abd 78801. ſo 41 
is the ſide 45 to the ſide 4d, or as the ſigae of adb is to the line 1 
4b, ſo is the ſigne ab dto the line ad. wit 

Therefore multiply 78801 .the ſigne of &, by 65. ſo is the pro- nd 
duct 5122065.which part by 13917. the ſigne of the angle d, ſo nn 
is the quotient 368 $,2--pcarches, thelinead, which is one off 
mile, one quarter ofa mile, 8. pearches and odde, 14 240 
In like manner ont you get the lines ae,a f, and ag, as you may 1 
perceiue by the in uin g example, where I haue ſet downe as well 11 
the quantity of cach angle, as alſo the reſpondent ſigue and ſide Ju 
that doe anſwer or ſubtænd the ſaid angle. 8 1 

is | * 

| 1 1 — Ie — — api 

Triangle, 1 Signes. | he ſubtending ſides. | i 
Ss each angle. 1 2 it 
ede. 17364 f „ 85 a 1 

ABE |[bae 654 deg. 90630 be 1 | 

abe104. deg 97029 [46363 721 

J aA deg.] 35836 lab6g 85 
ABG (4g SA dg. 99496 . >peatches, 
Jabg74 arg.| 96125 \agT174 37755 
98 [afb15% deg.] 29723 465. pearches. 1 
ABF |baf87; acg.} 99904 . 
IL 2778 deg. 97814 jaf2 39 34737 nes: 
All theſe angles and ſides thus gained, you ſhall lay downe 
the plat, and finde che contents thus: 
Prirſt I draw a line i x at all aduentures, whereon by my ſcale, 
I appoint 65. pearches, then making k# the one fide of an angle, 
according to my obſeruations at my ſecond ſtation, I protract 
an angle 4 Jof 30] degrees, equall to bac inthe laſt figure, then 
Iprotract an angle of 44 degrees, as ki m, drawing tm infinitely, 
and ſo Iproceed vntill I haue finiſhed all the angles taken at my 
ſecond ſtationas 65 4, 842 87 4 and thereby protract the angles 
Ki n, Ki p, and þ i o, ſtill producing thoſe ſides infinitely. | 
And now, whereas you ſhall go ynto x, andthere likewiſe 
protract all che angles obſerued at the firſt Ration, and ſo note 
By | | | tb 
| | 
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the interſection of the lines, heere wee will auoyd that Kinde of 
vncertaine working. F 5 | | 
You ſhal therfore note the diſtance of ac in the firſt figure obtei- 
ned before, viz. 174 £4227 - pearches, the which with your ſcale 
& compaſſe, lay done vpon the line i, from i towards / ſo haue 
you the line i, then take the diſtance of ad in the firſt figure 368 
£-2--pearches, which lay downe as before from i towatds m, ſo 
haue youthe line i, in like manner deale within, ip and io, euen 
as the precedent Table doth inſtruct you, fois in 363 77 per 
2418 cle 


D 


lines ſo limited you muſt dra lines from / to m, from m to a, from 
z to o, from o top, and from p againe to i, ſo haue you made a fi- 
gure like and proportional to the Parke 5 as Im no p. 
Cextainely moſt exact and perfect is this kind of working, and 
albeit it may ſeeme ſtrange and difficult at the firſt, to yong 
practitioners, eſpecially becauſe the deuiſe is new, as for that we 
haue not heretofore. any Engliſh, Treatiſe ſhewing the vſe of 
right lined Tryangles, by theſe Signes,Secants ,and Tan gents, yet 
ler none be ſkarres at firſt, for do but ioyne the yſe of my 7 book 
of the Staſfe called Trigonometria herewith , and then allthings 
will ſoone become eaſy and familiar, 5 
Ea ; 5 CHAP. 
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Cuar, 11 


Thep lat of a Parke becing taken, as in Bs laſt 


2 
5 


ICbegtes Mow to caſt vp the contents thereof, after 
t Wo manner of waies. 


Abe rt way is to reſolue the putin into regulat 
figures, ſuch as it is moſt apteſt fo2,and ſo find 
1 the baſes, perpendiculars,fides,and diagonal, 8. 
and thereby get the ſuperficiallcontent, as in 


7 

L 

* 

| ge the ſecond part of the 6 boke of the Graders. 


call Staffe, euen as you ſe this figure, | mn op 
reſolued into three tryangles mn, In o, and 


op, with their baſes l o, and In, and their perpendicularg p 


— 4 


Gwaw F, EL ACEC HY * 


PP d Hg PI 3e ey SOEPRn ore 2 EIT 6 ev 3 


or and mr. made ready to be meaſured accozing vnto — 
2 . 6 oh Dell 
M 
K 
X 
— 
1* O 
As fo2 the other kind of finding ok the ſuperficiall capacity of 


this oꝛ any ſuch other tind of figure, you ſhall not ned the vſe of 
the -firxt booke , in perfozmance whereof yon malt feeke 


15 tue length of * 


fides of the "gk, Parke, as ge whichis 
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* 


N agth you found, into a certanenum 


# 30 pearches, the whichy ou be often taught befoze to peefozme 
and hereafter ſhall be againe otherwiſe. 
Then hauing pꝛotratted pour plat in plano (02 reduced the 


fame into regular figures, with vour eye) diuide that ide whoſe 
0 ber of ſmall and equall di- 


abinto luch regular figures as 
of the arca, you ſhall 
ſe equall diuiſions, J 


hen hauing diuided the 
Meme beſt; loꝛ the a 
meaſure the contents ſuperficiall by 


meane the contents of tuerꝝ particular figure, adding them altc- 


gether and noting the totall / then muſt vou take the nainber of 
22 in the ſide of the arke, Tozmerly meaſured , and alſa 
raf equal diniftons in the ſide ot vour plat, reſponding 
—— thel 1 ſide of th the Parke mealured ſquaring both thoſe 
fmonumbers. Fo? as the ſ. Iquare of the fn Hufes yponthe 


one fide, is to the ſquare of the number of pearches, reſponding 


tothe ſame fide , ſo is the ſuperficiall content in the former ſmall 


uit erficiall. content inpearches. There 
foze increaſe the (aii tiall cantent by the number of pear- 


ches ſquared, and diuide the totall by the ſquare number of ſmal 


en, ſo is [the quotient the number of ſquare which | 


iſions, vnto ˖ etrue np 


433 


- N hy * 7 bad 
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which diuided by 160 xc 
Arte of Geodetia,chap. 


155 
leaueth the number of acres, xc. as in the 
24 e 


12 xample, 


—— 


L 


O 


The figure protracted in plano, is /»»»0p, Now viewing in- 
to what regular figures it may beſt be reſolued, into which (as 
you may perceiue by the pricked lines) it is readily conuerted 
into three Tryangles, by two right lines iſſuing from / to n and o, x 
next ] diuide ſome one ſide as /p into o equall parts, and ſo by | mT || 
that diuided line, as by a ſcale Imcaſure how many of thoſe diui- 1 
ſions is inthe baſe / o, ahd In, ſo do I find the one to conteine 88 1 
and the other 9 2 of thqſe parts, next vpon thoſe baſes I let fall 

perpendiculars, which in like manner I meaſure, aspq 25,07 59, 
and mr 5 z, now do I multiply 25 in halfe 88, ſo haue II 100,then 


* 


59.in halfe 92, and thete is made 2714, and laſtly 53 in halfe 92, 
ſo is the product 2438 (or ſince In was a diagonal, or a baſe com- 61 
mon to both the Tryaugles, you might haue multiplyed r and 1 
me in ln and all had bene one)the which three aggregated ſums = 


ff 4 


adde together, ſo haue you 62.52 produced, the whole content of 

nn op, by the Which multiply re quare of 130 1 ; 
| No R the 

0 | 


* 
* 
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. the length of the hedge in the Parke cg) and the product is 
7 Nu 5658000, the which parted by 3608 the ſquare of 60gleaucth 
the number of perches 2:2.2924024perches, the juſt content of 

the platwhich you may reduce into acres by the 24 Chap.of the 

Art of Geodetia,or if you pleaſe, you need not to protract this fi 

gure at all, but meaſure all the diagonals & perpendiculars by the 

3 Axiome of T rigonometria, as if you would meaſure the diago- 

nall / a, here haue you two ſides knowne#/and in comprehending 

an angle kno we, therefore worke by the ſaid third, Axiome:the 

like might you do to lm mn or lo, & c. and then the area is eaſily 

found by the 20 Chapter of Geadetia, without regard of perpen- 

diculars. Having the 3 ſides of cuery tryangle, you may lay them 

| downe ſeuerally vpon ſome. ſmoth boords « or ſuch like, and ſo by 
pour ſcale and compaſſe, after the common order, find the perpen- 
diculars, without regard to the quantity of the angles, for the 3 

ſides being -knowne, the true interlection lymits the right pro- 

portion. * 
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L Totake rhe plat of any field or lach like by the 


interſection of lines, with more truth then hath ben 


ate  pebliſhedherccoforcby any. 


_ haue told you often, that 1 did not 5 affeck 

working at two ſfations, and ſo to get the plat 

7 of any field by theinterſection of lines,fo2 that 

PS the angle made at the ſection often times 

2 pꝛooues to beſo acute, that youcannot pꝛeciſe· 

ly difcotter where the true point of the ſection 

was made, wh?refoze J haue deuiſed a way by 

helve of th:efations,(and vet meaſuring but one line) truely 

— to finde the right point of interſection, w which is thus peo 

znied. 

Ake how you bee taught to ro any plat at two ſtations, 
and fo doe here then from your firſt ſtation, beyond the ſecond, 
92 from the ſecondbeyond the firſt, obſerue ſome marke, tree, 02 
ſuch like, inclining towards the pꝛopoſed field ( which let make 
rather a right then obtuſe angle with your ſtationary line,) and 

lo get the angles, it makes with both your tations, making the 

Free Gow five N angles, then an 
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newly eſpied fo2 a third ſfation, and there obſerue ſome ſuch co2- 
ners that you thought would fal out acute by the ſection of lines 
iſſuing from the two firſt tations, and thereby get the angles, 
they make with your firſt oꝛ ſecond ſtation, foz by helpe thereof 
tall youcozrect the acute ſection of the fozmerlines, as you 
map beſt perceiue by the example. - 

| | Example, 


ö 
j 


. OTIS — 


The propoſed field is de f gh, which obſerued at two ſtati- 
tions 4 and band ſo when Icome to protract, note the interſecti- 
on of matchy or like lines as in ſuch a caſe Iam wont, but for 
that Iperceiue the ſection at g and y falleth out very acute, there- 

fore (as is ſaid) Ieſpy a third tation, 1 noting the angle 164 and 
bas, whereby is gqtten the diſtance of i my ſecond tation, then 
do govntos, andſthere againe obſerue the angle 5s f and big 
and S1, or any other angle that by the ſection of lines iſſuing 
from the two firſt Rations would proue acute, ſo ſhall the lines 
iſſuing from i and make a more perfect interſection, ſo that 
when you come to protract, you ſhall finde all the acute ſections 
leg) 1 2 75 JJ ͤ;%f 
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cCcorrected, for whereas the lines a h, and o made an acute int er- 
ſection at h, the ſection of i hand bbdo correct and re forme the 
| ſame, finding out the true point of interſection, and ſo of any o- 
. ther: and in your obſeruations in the field you may well know 
| _ which angles in protracting will proue acute, for if you adde the 
gles ba, and gab, or hb and bub together, the totall taken 
7 from 180 leaueth the _ gorh, of whoſcacuity you wy 7 
b e 
| Thins by meanes Art or 4 ſtations, or more, if oberflon be may 
you finde the true plat of any propoſed plaine, by the interſecti- 
on of lines, neuer meaſuring but onely one line in the whole 
 worke, certainely no propoſition performed by the interſection 
of lides is better then this if your ſtations be ar taken 


and the obſcruations ttuely made. | | 
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char. LXXXIII. | | 
1 o ſeeke the diſtance or length of any Tur- 


ret, tree; tou ne, or ſuch like from you, 
i | 2 | V ithout the helpe of 7 
. | „ ments. | 
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0 Vis condiution,e2 the like vutoit, is "ROE TRAN 
' by Gem. Friſius , and ind&d is molt exact and 
ertellent, where you may haue libertie of 
ground at command , crauing the helpe ofno 
IJ Inſtrument, but onely ſome ſuch a one that 
will direct you readily to ſet out aright anale, , 
which the Topographicall Glaſſe oz Geodeti- * 
[+ call Staffe will ſonc perfo2me; oz ſoʒ want of them, any oꝛdina⸗ 
| ry Carpenters ſquare,o2ſuchlike,may as well ſerue. + | 
R ' Go thereſoꝛe vnto ſome ſuch place; whence you may ſe the 
. pꝛopoſed Tower, where ſet bp ſome S taffe , whence de part a 
; _rertaine diſtante o2thogonally oz Squire⸗wiſe, at the endof 
| which diſtance ſet vp a ſecond ſtaffr: now repaire vnto the firſt 
| _. ffaffe,whencego backe oꝛ foꝛward at pleaſure, and thereſet vp 
a third ſtatte ina right line / by the judgement of pour eye) with 
your firſt ttaffe and the deſired diſlance: now againe ſrom this 

1 tyird ſtaffe depart as befoꝛe ſidewiſe, in a right angle and right 
. tine, vntill the ſecond ſtaffe and pour eye agree alſo in a right 
we „ eee 1 * e 
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firſt and third ſtaffe, which call the ſrcond number „and the di⸗ 
ſtance betwixt the third and fourth ſtaffe call the third number; 
then muff you take the firſt number rom the third, and that 
which remaineth call your Diuiſo2 : laſtly, increaſe the third 
number by the ſecond, making partition of the pzodu by pour 


Diuiſoꝛz; ſo doth the quotient acquaint you witt [oe true longt- 


tude required. 
13 | ”" 


4 is a certaine Turret , whoſe diſtance is required from b, 
where plant my firſt ſtaffe departing 7 thence a qertaine diſtance 
Orthogonally, as toc 163 yards, placingniy ſecond ſtaffe at ca 
is my third ſtaffe placed backewards from 6 58 yardes in a 
right linewith 46 : cis the fourth ſtaffe placed Grnhbobonally fro 
d, and ina right line with ae, which is meaſuredaod yards, ſo that 


you muſt depart ſquire-wiſe fromd towardse,yntill you be in a 


right line with ca, as is faid : theſe ſtaues fo ſer; and their diſtan- 


ces meaſured, deduct c 163 the firſt number, from de200, the 


third number, ſo haue you 37 your Diuiſor, then multipiy the 


third f. oo by 1 58theſecond number, and there is pro- 


duced 3 1600 , W Hihparred by your diuidend 3 17 leaueth 8 477 
yards, the diſtance betu ixt d and hence tabe dh 158,ſo haue 
you the diſtance of 46 696 37 Pe. ny 8 96 188 anda lit- 
tle better chen 2 inches. 


Cu ar. LXXXIIII. 


How to ende the length of any H een 


line, or the length of a any cb 1 0 er. | 


Vis Chapter is lo eaſie ; - and ſo well Aadrated by 
Euclide in his firſt Boke, Chap. 47 of his Ele- 
ments, that it needeth no Example; foz there the 
i ſquare of the two containing ſides are p2Oued e- 
Pre quall'vnto the ſquare ofthe Pypothenuſall , in ſo 

much that the two including ſides bering added 


together the ſauare roote thereof pꝛoduceth the Yypothenuſall, 


as is pꝛoued by the pꝛealeaged Chap pf Euclide, andelſe where, 
ſaying, In triangulo plano rectangulo at era includentia rectum 


| 


æquè poſſunt Hypotenuſæ, penult. primi Euclid. 
| Om when you are deſired to deliuer the diltance ofthe 
| erke 
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toppe of any tower caſtle, oꝛ ſuch like, from your foot fo the end, 
you may find what length a Scaling ladder to reach the ſame 
ſhould he; you molt firſt get the diſtante of the turret from you, 
and alto p altitude, both which diſtances ſquare,adding the pꝛo⸗ 
ducts together, the ſquare root whereof is the length or the Sca- 
ling ladder. | 427 

After this oꝛder when pon come neere to any fowne ofwarre 
may you tell the iuſt length of the Scaling ladder that muſt 
reach from the baim of the counterface oz ditch that incloſeth the | 
ſame, to the top of the curtaine o2 wall, by adding the ſquare of | "4118 
the diſtance of the wall vnto the ſquare ofthe curtaines altitude | I 
aboue pour feet, foꝛ the ſquare root thereof( as befoꝛe )yeclds you LE 2111 
the longitude of your Scalingladder. | with 


1 n 


K 

Let the diſtanceſof the baſe of the walli g be a3. paces, whoſe N 14 
ſquare is 5 29. the altitude of the wall aboue your feet g h be 10. N it. 
paces, the ſquare whereof is 100, which added to 29. maketh | 1 
629. the ſquare roqte whereof is 25 pearches and better, the | 1 
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angle un all reſpects as he was befozeat the firſt {taffe: then mult 
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len oth of the ſcaling ladder 1h, or you may 1 as in my ſe- 


© 


tenth booke ofithe Geodetical Staff e „en Alois probleme 
5. or eur nj wo yo 155 | pes! 


| CHAP; LXXXV. | 
To * the 99 58 betwixt any two Towers, 


Caſtles, or ſuchlike, though you can approach to 
neither and chat * Ide the helpe | 
4 of Inſtrument. 


E — is Chapter is very exact, fo theableruations | 
Q 


| 


Vue well made; and indeed is but wzeſted from 
NJ 2 p| the 41. chapter ol my 6. boke of the Geodetical 
N #} Sratie, howbeit it is ſet downe much after the 
A  )| ſanie methode 3 ſhall deliuer now, by Paiſter 
Z>It-4>9| Digacs ourcountriman,and others. | 
In perio2mance | whereof you muſt haue any kinde of trian- 


gle pꝛepared: which had ſet vp a ſtaffe, whereunto apply your 
angle in ſuch ſoꝛt that the one ofthe containing ſides point di- 
rectly vnto the marke oꝛ Caſtle vpon the left hand: the triangle 


ſo reſting, loke by the containing ſide vpon the right hand, cau⸗ 


ſing one to ſet vp aſecond and third ſtaffe in a right line there 
with, and the further p ſecond ſtaffe is diſtant from the firlt, the 
| better it is: the triangle pet remaining. as be foꝛe, at your firſt 
ſtaffe, make a marke in the ſide ſubtending the angle at your 
affe, in ſuch ſozt that it may bee in a right line w ith the ſaid an 
gle, and the ſecond marke von your right ha 
pertoꝛmed all your obſeru ꝛtions at your firlt it 
pou tome thence meaſure p dilkance from pour fut date to the 
| third ſtaſte. 


fi o haue you 
onelp as 


Next repaire vnto pour ſecond ſkaffe, where fitnate pour tri⸗ 


ine, — * 


ou def art towardsthe deſired WEN aright! 
was bpon your loft! ja 
pour fourth ſtaffe, = 


\beealo in a right line with the ſecond and hid tat, K 25 
g 
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ſet vp your firlt ſkaffe. This ſo oꝛdered, meaſure the diffance be⸗ 1 
twirt the ſecond and third ſtaffe, the quantity of which meaſure 5 . 


had i hare ae 
* * eee — 
* — 2 6 — 
1 - 
, : 


reſerue fo2 your diuiſoꝛ. 

Laſtly increaſe the diſtance betweene your firſt and third ſfaffe 
in the diſtance betwist the fourth e fift ſtaffe the pzodna where 
of part by your reſorued diuiſoꝛ, ſo doth the quotient paid pou 
the deſired diſtance,as Geometrically might be pzoued, 

For as the diſtance of the ſecond and third ſtaffe is to the fourth 
and fifth ſtaffe, ſo is the diſtance of the firſt and third ſtaffe vato 
the diſtance required. Or as the diſtance of the ſecond & third 
ſtaffe is to the firſt — third, ſo is the diſtance of the fourth and 

fifth to the latitudeſ or propoſed diſtance, * = 8 

S ( 5 
Ab, is a diſtance required, k a trian gle prepared, . my firtt 
ſtaffe here my 2 is placed; the one ofthe containing ſides 
ointing to the caſtle avpon my left hand, cethe way directed 

by the other containing hide of the triangle; 4 my ſecond, and e 

my third ſtaffe, placed in a right line a the direction of! 
the ſaid containing fide, H is a marks inthe ſubtendiding ſide, 
found out by the viſuallline running from eto the marke vpon 

my right hand: this done, I meaſure the diſtance from toc, 
which I heere found 300. pearches, and ſo take vp my triangle, 
ſituat ing him at 4my ſecond. ſtaffe in all reſpects as he as at 2. 
my firſt ſtaffe, the reſpondent containing fide lyin gin arightline 

Vith the ſirſt, ſecond, and third ſtaffe : ſo I tanding at d, and loo- 

king thence by the other containing fide, the viſuall line wil in- 

forme you what ditect courſe to take towards the diſtance vn- 

till you come in a right line betwixt à and your third ſtaffe ⁊, 

where ſet vp your fqurth ſtaffe f. Againe, looking from d by h, 

the ſubtile marke apes inthe ſubtended ſide, the viſull line will 

direct you what courſe to hold. yntill you come in a right line 

betwixtthe 3. ſtaffe ę, andthe other ack b this done, meaſurc 

the diſtance de,which there is 100, keepe that for your diuiſor, 

| | Nexrmeaſurerye ene e andf, whichis x 70.pcar- 

ches. Finally, according vnto the preſcript, multiply the ce 300. 

| byfg yo. ſo haue you 5 1000. whichparted by de, 100, leaueth 

5 10. pearch, the diſtance 4b. „ 

Nere note ſor your more eaſe, it were beſt (if ſo conueniently 

you may)to makethe diſtance de r oo. (as here it is)or too. pa- 

ces, or pearches, &c. and no other . may you auoid - 
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Trig 


/as you may perceiue in the 7. booke of my Staffe, called 
etria, in the end of the 7, Probleme. And this Chapter 


may be wrought by the Ceodeticall Staffe moſt exact without any 
triangle, for that he gets you the 9 755 4c b, and b ce at your ſta- 
tionc, 


ge 


| 


' 
! 
| 
| 
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nd deliuers them againe at 


Auer, a, as fag, equall to ach, and 
quall to ig e. SEO $4230 
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Chir LXXXVI. 55 Feed. | 


7 ſeeke the diſtance of any thing from you, 
howlocuer ſituate, and that after a new May, net ly f 4 
| T's 


de uiſed without the h elpe of HUME 
23 4 . 15 
| 4 


| Inftrument, 


L 
ö 


Doe not rt member any Pꝛopoſition perfo2- 
>| med without Jnſtrument moꝛe eaffe, ſpeedy, 8 | 
and ttue to {ke the diſtance of any thing rr 1 
you then this is. the 8. chapter is as true in "THI 
demonſtration, but not ſo eaſte and ſpeedy in 10 
wozking: foꝛ heere vou bee not tyed to right 111 
| angles, and ſuch like, but cnely are allowed to 1 
make the obſernation accoꝛding to the aptneſle of the ground, 1 
neither nede you to feaxe whether vou be ſituate vpon hilles oz 110 
in vallepe ; moe then ifyou were on the plaine ground. | 1 
In perfoꝛmante whereof you ſhall matze a triangle of what 110 

ſides ano angles you pleaſe, the which triangle vou ſhall ſituate | =} 
at the place whence the diſtance is deſired,in ſuch ſozt that one 4 

of the ſides containing the angle that is towards you may loke 
direct vnto the marke whoſe diſtance is ſought : the triangle re⸗ 
maining,lokr by the other containing ſide. cauſng one to ſet vp 
a ſecond and third ffaffe in a right line with the ſaid containing 
ſides, where ſticking a ſtaffe, carry your triangle vnto the kaffe 
nerteſt yourfirſt ſtation. where vou ſet your firſt ſtatfe, and there 
ſituate the ſaid triangle i in all reſpects as at the ſaid firſt ſtation 
hee was, ſo will the one containing ſide lye in a right line with 
pour firſt ſtaffe, and alſo with pour ſecond and third ſtaffe zthen 
placing yonreye at the tontained angle the other containing ſide 
will direct you what courſe to hold vntill you come in a right line 
directly betwirt the deſired diſtance and your third ffaffe,/and 
there let vp pour rac flaffe. Now muſt you meaſure the dis 


ſtance betwixt yourficlt and third ſtaffe, then betwirt your ſe⸗ 
cond and third ſtaffe, which reſerue fo2 a _diaiſoz, then betwirt 
pour ſecond and fourth faffe. Finally, multiply the distance dr 
the firſt and third ſfaffe, in the diſtance of the ſecond and fourth 
fe, which parted by the diſtance betwixt the ſecond and third 
liatfe the quotient is your deſtre. 


| NS long 2 1 ko ſtand to pemontrae 2 
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i the ſame Geomefrically, fo; that J want time, but becauſe the 
i _ wozkeis new, J will acquaint you with the pzopoſition whence 
— 1 it was gathered. Fane 4 | 
Trian gula squuangula habent latera circa aquales angulos proper ſio- 
nalia, & contra, Eucl. 4. p. 6. | 7 56 
 O2yon mayp2one it by Ramus. lib. 7. pag. 9. fo that it is nerd⸗ 
leſle to inferre a demonſtration. | 
There loꝛe as b cis to a b, ſo is c d to e a, o; as c d is to a e, ſo is 
bd tobe. 1 | 


> eee, 
TT. 
. 
3 en 
— 
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Example. | | 

; | Suppoſe e were a ſhip lying at rode in the ſea, and] ſtanding vp- 

| 3 on a high rocke at a, were required to deliver the diſtance there- 

| of, / is my triangle, which being fituate at a the one containing 

ſide directing vnto e, and looking by the other containing {ide 
in the right viſual line, I cauſe two ſtaues to be ſet vp. as a ſecond 
and third ſtaffe at cand 5, then leauing my firſt ſtaffe at a, I take 
the triangle, ſituating him at c my ſecond Raffe,in all reſpects as 
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at a, ſo will the one containing fide lye in a ditect line with a b my 
firſt and third ſtaffe: then ah by the edge of the other con- 
.  - _#aining fide, the viſuall line directs me what courſe to hold to- 

wards the ſhippe vntill ſuch time that I come iuſt bet wixt / (the 
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wall of the hill next the ſea where I formerly tooke my aime) & 
my third ſtafte ; this done, I meaſure the diſtance betwixt my. 
firſt and third ſtaffe, finding 47. yards, then betwixt cand , 10. 
yards, which is my diuiſot. Next I meaſure the diſtance en 
and d my ſecond and third ſtaffe, hich ĩs 36 yards. Now multi- 
ply! ing 47.by 3 6. Ihauc 1592,w bk parted by 10. leaueth 152 
yards, the diſtanceof the ſaid ſhip. 

And as in this chapteryſo likew 5 in moſt other like conclu- 
ſions may you ſo order yhur obſeruations that you may auoyde 
diuſſion, according as in the end of the 84. Chapter. 

If you deſire the diſtance be, multiply the diſtance of ae, by 
the pf aps of your third and fourth/tafte, parting the product 
by the ſecond and fourth ſtatfe, as by the diſtance of cd, {o doth 
the quotient yeeld the di ſtance be. 

And for that your Gebdeticall Staffe will a or lines any 
angle, or repreſent any tryangle , hee may aptly periorme this 
po according vnto this kind of methode. 


CHAT. LXXXVII. 
1A Nauy, or one Ship ſcene vpon the ſeas, to know 


if they make towards you or not- 


TE y the laſt chapter 02 ſome other get the true 
EL diſtante ot the Ship from vou, now reſt fo2 a 
certaine ſpace. and then obſerue diligently the 
diffance thereof from you againe, nowif the 
ö WY firft diſtance and this agree the Ship ſtandeth 
till if the firſt obſerued diſtance be greater, the 
— Ship maketh towards you , but if it be the 
fer he vepartoth from vou. 


Cyap. XX XY FER 


| Two Ships ſeene qne in purſuirof the other, to 
know whether theſ Ship putſued, looſe way, and how 
long it will be before he be oucitaken. 


V the 83 chapter get the diſtance betwirt the 
two Ships, then ſtay halfe an houre 02 a 
.% quarter ; obferuing then againe the true dt- 

X Klante. if the two diſtances agree the purſued 
Ship looſeth nothing, but if the firft diſtance 
©©|erccd take the lefſer diſtance out of the grea- 
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A n makes wrath EIS > 


en 


fo2 
may find the diſtances of Fronts. Turrets gabel ends, returnes, 
 o2ſuchlike, the bꝛeadth of windowes, quadzants, and ſuch like 


the 10 of Jutteis,Sto2reys, & Aſcents, lengths in heigths 


Me, rte: citty, the ſituation pourgreat rale een 
ma 
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your obleruations in the diſtante betwixt the tivo ſhips, the p2o- 


duct whereof diuide by the difference ol 225 dilkances, ſo is the 
Nan d defire. 


5 Example. | 

Let vs ſuppoſe we ſaw two Ships, the one in chaſe with the o- 
ther, and we were required to know whether the Ship in purſuit 
did v in anything of the Ship purſued , and if hedid, whenthe 
Ship chaſed ſhould be'ouertaken, firſt therefore 1 take their di- 
ſtance, which'T will ſuppoſe 400 yards, ſo reſtinga quarter of an 
houre (w hich is 15 minuts) I obſerue their diſtance againe which 
I find; in yards, laſtly I ſubtra& 300 from 400, the remainder is | 


roo, therefore I multiply 400 by 1 5,the product is 6000 which 


parted by i oo leaueth 60 minutes, the time how long it will bee 


before the Ship purſued ſhall beouertaken by the Ship purſuing, 


' which is one houre. 


In the like manner may you nd with Ships or Nauies approa- 
ching towards any porte, hauen or ſuch like. 
( 


CHAP. LXXXIx. 


How ro take the arme of any houſe, 
| Caſt e or {uch like. 


Ou are ſufficiently inffructed both in this 
")| booke, as alſoin the Geodeticall Staffe to 
| ſeeke the true perimeter of any figure pꝛopo- 
5 | ſed, where you be alſo taught to ſcke the 
D /| b:eadth, height and diftance of any obied 
A howſoener fituate, inſomuch thatnothu:gre- 
- C2 | maines (thoſe rules well vnderſtod) but to 
— (ke the true ground plat of the buildings, 
e which yon haue diners peculiar Chapters, which had you 


th 


with ſuch like: and thus may vou pꝛocted, taking as well the 


d plat as other erearemenfs with their pꝛopoꝛtionall di⸗ 


| ming noting the ſame to yourſelfe in ſome booke, whereby von 


may ſtand in any plate far ot and take the plat of any houſe, cas 
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map diſcouer, oꝛ if vou pleaſe tauſe the like ta be made 1 
þ LEY | 9 

"3 2 
14 5 g 
2 N 5 Y 
| (20138 
| 14111 8 

| | 1 

1 
8 
. * ; of 

| BIS! 

E + 13» 

7 11 

| 8 lf 

I 18 j 

Wow, | 
31" —_— 
— 
— 
— 
F E 


2 AH Hh # BF + - ) 44:3 34,0 HIRIC 1 

 Certainely moſt excellent is this booke toꝛ marlcall diſcipline 
touching foꝛtiũcation, as in the delineation of royall frontiers, 
skonces and reinfoꝛcing old walled townes, and right neceſſary 
fo2 battailes, maiſters of D2dinance, ac. 


Gaxtd. MC 


The order to diſcouer how mines or rrenches run 
Vynder the earth he ing moſt fit for pyoners, maiſters of 
Coale, Iron, Stone mynes, &c. 


— Vis Chapter is perfozmed in belt and eaſieſt 
| | 4 {o2t with any ſuch Inſtrument that hath alarge 
NC Redle, wherefoze the Topographicall Glaſſe 
WA WE! o2 Circumferentor is beſt, in perfozmance 
DSN US) whereof you tall do as followeth. 

z>1 £5) Suppoſe there were a myne of coale in 
boꝛders of a certaine-Pannour,, which continuing, theLo2d o 
the next Mandur was in doubte leaſt the veine of coale did run 
towards his adioyning Manour, and that they were.comon vn- 
der his ground wherby the coales were his. To reſolue this doubt 
deſcend into the pit. and then by the 72 chapter,get the true way 
that the mpners haue made euen as it were 2 3 
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the degree cut by the Piedle, at euery angle where the myne 
runneth one way oꝛ another, out ok the courſe of a right line, 
and alſo meaſuring the fide of euer angle then aſcending out of 
the pit, by your Anſtrument and cheine (beginning perpendict- 
lar aboue the place whers you began fo make obſeruations in the 
botlome of the pit) lay downe the like angles and ſides ſd obſer⸗ 
ued:which hatung ſo done, you ſhall ſwns fie if the _—_ 02 anp 
part thereof haue run out ot the one Manaut int 1255 r, foz 
if it do, on ſhall befozced ts meaſure out of 9 one into the other. 

And as pou note theſe angles of deuiation being in the darke 
bowels ot the earth, you were beſt to haue a candle fixed vpon 
the end of a ſtaffe, of equall hieght with your oy and the ſame 
to be fired in the fote of the myne at euery angle A that * 
| i nee yourlight eee 


| 1 Cukr. X CT: * 
To plan barrels of powder, direct vnder Caſtles, 


i Forts or ſuch like, and to know how farre you be 
47 2 vader he ſame; þ 


IE r 1 perfozming this 8 ſomeP3opoſi- 

6 tion fazmerly publiſhed, you mult get the Ho 
EC; | zizontalland 4009 tema diſtance of the 
Foꝛte from vou and thereby the height thereof 
9 aboue the Hoꝛizontal line, which done, you are 
N 7 alſo byhelpe of your edle placed in glaſſe 
to find out the angle of position, which is the 
number of degrees from any p2incipall quarter of the mozld 
that the tourney lyeth, which done you maſt by the ſame Jnftru- 
ment euer direc the myne , direct vpon that line oꝛ part 5f the 
wozld, and beeping your Jatcument paralel, the ſight vpon the 
diameter ofthe demicircle,thereby alwaies cary the flze of your 
mine leuell with a candle fired vpon the end of a ſtaſfe of cquall 
height with your eye (as befoꝛe) will helpe you todo: Now 
when von haue gone lo farre vnder the ground as you found the 
engthof the Yozizontall line to conteine vou may allure pour 
ſelte that you be direct vnder the Foꝛte, and that vou are ſo many 
paſes vnder 02 below the ſaid Fozte, . the Fozte to 


be abour the Yozizontall line. nd; 
1 K ee eee 
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A Mine: running v pon ſome certaine point: , yer 
aſcending or defcending,to'knowatanytime how! © 


| rouch you are aboue orvnderthe Hori- 4 
| | zotall line, . 
bony | — . — your jommey ; diver the earth, you "$3 
ert mult obſerne the de arine of the laſt Chapter, 111118 
ed and when the mine happeneth ts fall oz riſe, 1178 
28 attoꝛding to the doctrine of Altitudes and p2zo- my 
e fundities, duely noteat euerp ſenerall ſtation Wk 
l ; bol much youriſe ade ue vr fal vnder the frue 1 
Poꝛizontall line, and ſo kept two ſeuetall tables, the one of the WE 
aſcents and the other of the deſcents. Now when you deſire to l 
know how you are ſituate adde all the aſcents together, and note 1 
the pꝛoduct:do fo to the deſtents, then muſt vou take the leſſer 1 
aut of the greater, ſo doth the rematnder acquaint vou howyor 1 


then differ krom the Hoꝛiz ontall line, fo if the aſcents exceed, you 
may ve affured that you be aboue the Yozizontall line, if the de- 
ſcents excird, vou be vnder the ſard Yoaizontal line, actoꝛding fo þ 
difference ol p ſaid aſcents + deſcents. neither ned por feare any 
collateral declining of i way of your myne, ſoꝛ that nothing at al 
altereth the aſcent oꝛ yeſcent , foz that is one ly altered by the di⸗ 
zectingline,o2 tins that you meaſure, inſomuch that if vou well 
obſetue the pꝛemiſſes, you may pꝛeciſely know at any time oꝛ 
place how much you are vnder 02 abone the true Yozizontalline, 
erer into n againe vpon 1 octaſion. a 


Cu. xXxCIII. 
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A Myne or — collaterally -lyning 
know chen you come againe into theright line 5 
n. and al ſo how farre you be from 


nne N any Forte — — 

„ ve 2 

R D carya myne direct fozward eee 6 of 

: Ar LY the Yo2izon, vou bee ſufficiently taught in the 90 

1 LA Chapter, and if the Hine mulk afcend o2 deſcend a⸗ 

8 e 02 below the ie ar leuel, peu be tanghtin the 
: +: a x laſt 
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laſt Chap ter at all times to know how much you be aboue oꝛ dn- 


der the ſaid line of leuell. But ſay vou were infozced by rockes. 


waters, 92 other ſuch obſtacles that you miete with vnder the 
earth, contrary to the 90 Chapter, fo cary your Mine ſide wiſe 
from the direct line of poſition , in ſuch acaſe you are ficſt vpon 
afaire large ſheete of paper to extend a right line ouer the ſame, 

which call the line of poſition, beeing the direct way Þ the Pyne 
ſhould go, next note the angle of dematton from that line, that 
is to ſay how many degrees the Pine doth decline from the true 
line of poſition that leadeth on directly, and acco2dingly. plat if 
downe vpon the paper,as you be often inſtructed in the vle of ech 
ſeuerall Inſtrument, teding ſo far as your Pyne continues 
in a right line, and il you be otcaſioned againe to direct either fur⸗ 
ther of, o nerrer vnto the line ol poſition, alwates pꝛotract if 
downe vpon your paper e actly as weil in meaſure as angle, vn⸗ 
till ſuch time that you can come to make your pꝛotracted collate- 


rall lines, oꝛ lines of deuiation to interſec with the right line 


of poſition, firſt extended oner the paper, and then by the ſcale 
with which vou pꝛotraded your lines of deuiation, examine 
how many pales oꝛ vards that point of interſection is diſtant ſtõ 
the point where your wozke began. which repꝛeſenteth the point 
of pour firſt enter into the vne fo2 that compared with the 
fundamental viſtanceo2 length of the Yozizontall line infoꝛmes 
youif you be paſt, o2not pet come vnder the pꝛopoſed Fo2te. 

Thereloꝛe in theſecaſes you were beſt firſt of all to limit vp- 
on your paper with pour ſcale and compaſſe thedirect lenath of p 
fundamentall oz Yoz13onfalline, and ſo in vour p2otracting may 


| you call them backe, if they ſeeme to run beyond the Fozte. 


Then in the fozmer Chapters be you taught to know how 
far vnder the Fozte yoube , whereby pon may aſcend neerer oꝛ 
deſcend further from the ſuperficies of the earth as the cauſe ſhal 
require. Cerfainely moſt exact and excellent is this kind of 
* ear fo2 conueping of mines and ot no ſmal impoꝛtante, foꝛ 

the due placing of Foznaces of powder, to blow vp Fozts, Ca- 

ſtels, Townes oꝛ ſuch like , whether they bee ſituate high hpon 
an hill. oz low in a valey, which fo2 all purpoſes in theſe and ſuch 
like caſes vnder ground, you e the wilt i * 
fo {pag E. 12 
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the vapours rifing thence be vnholſome, and in as barren and 1 2 


tation ofacitty, and fo2 the plat ground hereof, let it not bee al⸗ 


were leuen luch hilles, in the head of the citty ſtod mount Satur- 
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ae Ban Nit an 24 it 
Of the building of a Citty, and of the 14 


ſituation thereof. 1 


rr 12 ovrdilcourſe of Topography, the building 11 
Sand ſituation of Citties, houſes and ſuch like, 1 
ſis right neceſſary to bee rememua ed: but ſoꝛ 1 11. 
Citties of defence they require a long diſcourſe 1 
tor their ſituation, as well in reſpect of their » 0; 
wales, ic. to defend, asof Turrets, Mounts, 
c. to plant oꝛdinauce in and vpon to offend; 
Jen therefoze touching health, let your cittie bee planted by a 
fatre and poꝛtable riucr,farre from marſhes and fenn places, ſoʒ 


fruitleſſe a place (pet tp and firme) as pou may, fo2 in ſhoꝛt 111 
time the compoſt and ſcaucngers durt will ſone make the con- 'F 8 
terminating ſoyle bat full and fertill, as may be ſeene by London, PS Win 
which okit lelfe ,Acco2ding to the nature of the ſoyle, ſtands but =! 
in a dꝛy and barren; lace, though it be foʒced ranke by the abun⸗ 4 

dance ofcompoſt. Bandy ground ie right neceſſary loꝛ ᷣ plan- 


together very leuell and plaine, but hauepleaſant aſcents, and 
riung bankes, which will cauſe the citty to bee moze pleaſant to 
the eye healthfull to the body, and fitter fozwarlike defence as 
it may be ſerne by old Rome, (which now lyeth ruinate) there 


nall, towards the middeſt of the citty were two other monnts, 
called Palatine and Quirinal, vpon the left hand of the tittie was 1 
the mount Eſquiline, bpon the right hand Cælian, and towards 1 , 'Þ 


—— 


the end of the citty were two other mounts called Viminall and b 
Auentine, all which mounts much beautiſted the citty, and there- | (008 
on were many ſpoꝛts acted, where alſo was (and would be in o⸗ „ 
ther citties) fit places to erect pyramides, oz other ſuch citty 022 8 
naments. 1 1 
Touching the ſtreets there ſhould be foure maine fireetes w⸗ 11 
ing into the 4. Cardinals of the woꝛld, that is, one runing Nozth — 11 if 
and South, the other Eaſt and Well, croſling each other, about 14 
which crofling ſhould the Forum, oz tommon market place ſtand. 1159 
So was thecitty Alexandra builyed, and theſe üraten wee ar 
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much to be lamented in London, gxvoutd/beedfnl! bee regarded 
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be ſpacious and bꝛoad. ſo ſhall the . from any quar- 


ter come in and paſſe thzough the whole body of the ſaid citty, 


and thereby-purge the lame of all . ill vapours, s luch 
like, that tom moni y occupy citties. Foꝛ the titties be very vn 
hollome, and apt to bꝛeede infections, where the ſtretes bee cloſe 
ſhurting out the open and pure aire. which ſare is an imperfectis 


— — plantation in Irelans. And as you haue biutded 

| , quarters,fo map you appoint other coltaterall kreetes 
reg ill alſo receiue the collateraf{windes, whereby any aire 
ſtirring the Cittie ſhall haue benefite: theres. Certainly meſt 
erceftent, right pleaſant and neceſſary would it bee toſee a Cittie 
thus brrilded fo our citties ar fir common'y were villages, o2 
ſuch like, and ſo increaſed and augmented, as the people multi- 
plied, whereby there be a confuſed number ot houſes ranged and 
thꝛuſt together without fo2me oz regular faſhion and now not 
to by orien vnlelſe it were all built anew, | 


f 2 ü N j 


a. xc. daz 
Of frheſiruaro and panting = a lane 


bouſ e in the eee 


E that willbuilwhinſelfea lk thecoun- 
trey. thould haue a ſpetiall regard that it bee- 
A pleaſant delight full. e neceflary in all reſpects, 
| vecauſe het common ſpendeth a third part ot 
bis lite therein: pet this Prouiſo would be had, 
tdat hee pꝛopoztion his houſe according to 
4 the quantify of the ground that he hath to lay 
Re inſomuch that there would bee ſuch a pꝛopoꝛtion be- 
twirt the houſe and the ground, oꝛ the ground and the houſe, that 
a wiſe man building, and a wiſe man alfo vir wing the edifices, 


might iudge of the quantity of his land, o2 viewing the land, 


might coniequre ofthe paopoꝛtion ofthe houſe : fa a faite houſe 
without land(ſuch cittie follies that are often built out of Lon⸗ 


don) are neither commendable no2 neteſlary, and therefoze they 
haue begot themſelues a nick name. oz by · name, as Mocke- 


begger. ny repoztethin his 6, Chapter, 
baks 13. of hivnaturall — there were two men lining 
Rs LHR CULT ha gg Urn 
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CMA. 95. The <Topparohiclie Glaſfe, 5. 
Scxuo!la,fo Scæuola had faire lands, without a competent houſe = 


aud Lucullus had a competent houſe without lands, in which re⸗ 
card he was checked by b Cenſozs (as many Londoners may) 
(0; ſweeping moze floutes then he plowed lands. 
Touching the ſituation of pour houſe, the beſt opinion now 
is, pon a hill, oꝛ hill ſide, hauing befoze the ſame a plaine Cham⸗ 
countrey, fo2 ſuch grounds be dꝛy and holſome if the aire be 
good: fo2 men thereby are made ok a liuelp ſpirit. Pliny would 
not haue a houſe ſituate niere vnto a fenny and dozmant water, 
ons ouer againil the courſe oz ſtreame of a running water. Ho- 
mer ſaith, the aire and miſts riſing from great riuers beſoze the 
the Dunneriſe, are vahotſome: howbeit you ſhall finde it plea. 
ſant and neteſlarp, to haue a cleare riuer fluant and running at 
areaſonable diſtance tom your houſe: fo; beſides the pleaſure, 
vou (hall finde it neceſtaxy fo; vaults, and ſuch like, that carry 


filth from your houſe toempt themſelues into. In anꝑ caſe ũtu⸗ 


ate your houſe diſtant from marlhes, fennes, play and foggy 
grounds,which are vtterenemies to health. And in the politicke 
ſituation of an houſe diners wiſe and honeſt men h iue much la- 
boured ta bee ſarre fram w2angling and turbulent neighbours, 
they hold as great an inconuenience as want of holſome 

aire, and foz that part of the heauen that the face and open ſide 


in a hoat country into p Noꝛth and in a cold countrey to atcont 
the South, but in temperate regions to lye open into the Calt. 
UWith vs in England the pꝛincipall coaſt ſo a houſe to lye open 
into. is Eaſtwards,as well fo2 health, as in Sommer foz the a- 
uoyding of the extcemity ok heate of the mid-day,and afternons 
Sunne, which indeed is troubleſome and vaconifoztable, acco2- 
ding vnto Ariltotle 2, Meteor, cap. 6. and alſo actoꝛding vnts 
Magirus,1.6.c.9 d.13.The caſt wind with his collaterals ia mo⸗ 
derately warme and dzy,and the holſomeſt of all, mach erhilara⸗ 
ting the mind, and making the body apt fo2 any action, whereas 
the South wind doth diminiſh the ſtrength ofthe body e minde, 
filling the head with rheames, cathars and ſuch like, deſtroping 
the ſtomacke, and by the frequent blawingthereof it doth not 
onelyputrifie the bodies of liuiug creatures but alſo if coꝛrup⸗ 
teth and putrifteth the fruits, whereby alſo quotidian feuers, 
er and e tha ſicknelle riſ . FM 5 
f 0 


of your houſe ſhould behold, you mult haue regard vnta the na⸗ 
ture of the country, and quality of the winde iſſuing from that 
part ot the heanens. Pliny would haue vou ſlituate your houſe 
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Now in building a houfe much arte is required Pliny repozteth 
that C. Murtius / who had been ſeuen times Conſull of Rome) 
butlded a houſe 1 in Cape Miſenum, as hee had fotified a Campe 


right ſkilfully, that when Sylla, ſurnamed Felix, ſaw it, ſaid, 


that the reſt in compariſon of him were blinde bertles, knowing 
neither how to build, oꝛ intampe. 

When there ſoꝛe vou minde to build a honſe,with your Scale 
and compalle lay downe the ground plat acco2ding vnto pour 
pꝛopoꝛtion, oꝛdering pour ſelterage,larder, and all houſes of of 
fice in as neceſſary fo2me as to you ſhall ſeeme moſt conuenient, 
appointing places fo2 great ſkaires,p2iuate ſkaires, houſes ofof- 
fice chimnies, c. that (hall be moſt requiſite fo2 vle, and leaſt an- 
noping oꝛ defacing the houſe, oꝛ any of 5 pꝛincipall lights cham- 
bers, oꝛ romes: then atcoꝛding to pour ground plat , dꝛawe the 


foꝛeſront, oꝛ fate ſide, backe⸗ſide, ends, and gabell ends with all 


returnes, iutteyes, ſople peces, windowes, t. tuen as you de- 
termine to haue it made, but dꝛab it not as commonly theſe 
Painters do pꝛopoꝛtions of houſes by the eye, but lap it downe 


bp vour Scale and compaſſe, that by the application thereofat a- 
ny time vou may know how many fote 02 inches any returne, 


any gable end. any ſfo2y,o2 window is in length oꝛ bꝛedth which 
vou ſhall be taught to do haply in ſome other place: thus vpon 


| ſeuerallpapets ſet ont euer ſenerail part of your houſe, where · 


by pour ſelfe oꝛ the archi tectoꝛ maꝝ inloꝛme the mechanical Car- 
penter of the length of euery ſeuerall pete ot timber. ⁊ all things 
elſe reqmred about the houſe , as the number of boys foꝛ flo- 
ring and doꝛing the quantity of glaſe and tile, with the quan- 
tity of ſceling, rough caſting. pauing a other ſuch like, whereby 
you may giue oꝛder to the Glaſier fo2 the bꝛedth and length of 
your glaſſe to the Tiler foz tile, to the Plaiſterer fo: lime to the 
Daſwyer fo2 boꝛds, pꝛoceeding, no one thing ſtaying foꝛ the fini - 
ſhing of another, thereby p2opoztion vour houſe acco2ding to 
your parſe, - 

Now fo2 the addition of moꝛe delight onto vour houſe, vpon 
the South ſide thereof ſet out a faire ſquare garden, beautified 
with bowers walkes and ſuch like, as your gardener can beſt de⸗ 
aiſe;adioyning vnto which let there be a fine oꝛchard planted 
with trees: buf if yourclymate be hote,as Spaine, ic plant your | 
garden in the No2th;but 1 the South is beſt , vnleſſe 
fo2 ſome trees that naturally deſire the ſhade: let there be no ore⸗ 


ol, als Cee; able, oz 1 
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bꝛerd noylome ſmelles nere-vnto your garden, make the alleys 
dzie,fo2 which I could teach you diuers deuiſes which here is no 
place fo2 , and plant the trees in your oꝛchard after a Chequer 
fozme. that ſtanding at any tree, all the ref be in right line with 
you which loꝛme is called a Quinqunx: within your houſe make 
pour ſkaires large, not with theſe monnell poſts , but with foare 
eps and a halfe pace, a faire light anſwering to euerꝑ halſe pace. 
Let the chambers be of a conuenient height ouer head, and ſuffi- 
cient light, albeit the chamber you lodge in would not be ouer 
light, noꝛ yet a ground chamber, inclining rather to cold then 
heat; fo2 by meanes ot heat in fleepe we may pzocure a ſwoune, 
betauſe the heate of the body beeing become internall, and cold 
erternall , this incloſing heat and that cold will ſtriue: let the 
place thereſoꝛs be temperate, and free from noyſe, foz ſiæpe is a 
à ceſtation of the common ſenſes, which beeing occupied g trou⸗ 
bled with noyſe hindereth lier pe: mozeouer kepe the beames of 
the mone from your bed,fo2it is hurtfull to the ſight to haue the 
mone ſhine vpon your eyes fleeping. 
Touching the plats and foꝛmes ofhouſes,ſome affec the qua- 
dꝛant building, with a ſquare court incloſed in the middeſt, like to 
the Colledges, oz as the Royall Exchange, which indeed in reſpec 
ofthe columnes and arches making the vnder walkes , is moze 
ſtately: againe ,ſome affect the Romane H. ſome other fozmes; 
but that muſt bee partly referred vnto the pleaſure ot him that 
beſtoweth thecoſt;and foz my part, J intendnot at this time to 
lap foꝛth the diuerſitie ofplats, and how they ſhould be taken 02 
laid downe by ſcale andcompaſſe , foꝛ that haply I ſhall open the 
fame in en of wozke mo2e pꝛoper. 


N Cn ar. XCVI. 
Of the Ar of a Well, and of the con- 


rs of wat er in pipes. 


vou deſire fo find a plate where digging a 
IG Soi vou may alſo find water fit fo maintaine 
8 — oz pumpe, you muſt (ss Iean Liebault 
| watteth) carelpin the mozning,vour face info 
|the Eaſt, loke cloſe by the around, if then you 
DYE) eps any vapour like to a little cloud tile out of 


== i ground, there if you digis water tobs 
Aa found 
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umd oꝛ it ſuch vapo ars tile in a dzy and faire ſealon, alſo if you 


dig tretiches koure 62 fino ſwte deepe thꝛowing therein woll, 
that is cleane and dꝛp, touering the ſame with leaues, bearbes, 
oꝛ ſuch like if then this wo! hauing lyen foz a tertaine ſpace ſtill 
rem une dep, there is no water thereabouts to be found, but if it 
be little wet. o2 greatly wet, there is little oꝛ great ſtoze of wa⸗ 
terto be found, acco2ding as the wol was in wetneſſe. 
Alfo water is to be found vnder theſe inſuing herbes) Varro 


| 02 Noſe bleed, Veruaine, wild ag Venus haire, Cammo- 


mill, Dogs tooth, foxtaile trifoly,Cin efoile Millefoile „Colian- 


der, oz as ſome ſay where aboundance ofgreene Ferne doth plen- 
tifully grow, o2 as L ſaith where any other grerne hearbs natu- 
rally flourich and abound without ſetting. Pour ſpzings thus 
found, they of longelt continuance be which are in a gray oz red 
grauelly rocke, oꝛ ground, in a blackiſh, ſanvy, clayie 02 red ſto⸗ 
ny ground, eſpecially being mired with ſtones and grauell. 
Now fo2 the pipes foz the conuepante of water, lead is god 
earth is better, but wod of fir, Alder, oz pine. oz ſuch other wood 
that hath toſen in it is beſt: ſuch they vſe now in conueying of 
waters to houſes from the new water mil in Weſtminſter; they 
mult be bozed thꝛough with long ag92es, firff with a tele one the 
with a bigger:;any bonghes oꝛ knotty peetes wil ſerue, ſo they bee 
large, t when the poles ſo boꝛed, haue not ground to lye ſtraight 
vpon, but lye vneuen rifing and falling, there be crooked pieces of 
wed like elbowes pꝛouided of purpoſe, which are alſo bozed 
though, being let afote at either end into the other two poles it 
iopneth together, a ſa are all the poles that be ioyned one to anos 
ther made to go into the end of one another a tote 02 mo2e, in 
manner as they peece bag · pipes, oꝛ ſuch like, the hole in the end of 
the one pole reteiuing the hollow end of the other pole into the 
ſame, being alwaies ſoꝛ a foote deepe wider then the reſt of the 
boꝛe, which you mud idyne ann good wahren; as you be 
m_— "a to do. 
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A briefediſcourſs how to draw the platforme of 


any kind of building, or any other thing ſeene, though 


you cannot approach vnto the ſame, and that ac- 
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cording to true proportion, according as it 
Pera or offers it ſelfe to the ſight. 
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F von defire to pꝛoiea the due fo:me of any ab- 
lect vpon a plaine luperficies accozding as it 
\ N ſhal offer it ſelfe fo y eye at any appointed place 
2 4 t diſkance,as to deſcribe any fown,oz citty, any 
50 | houſe, any floure, oz any other body whatſoe- 
3%; Uer,you muſt do thus. 
Ar Take a faire pete of (moth glaſle, and fire 
the hong vpon a perpendicular at the end ol a ruler, the which 
ruler let be diuided into a number of equall parts, next vpon 
this ruler muſt be another ſhoꝛt perpendicular agreeing to the 
height of the midi of theGlaſſe, and in the vpper part of this 
thozte perpendicular muff be aſmall and roand ſight hole, which 
dane let Þ perpendicular be made to moue equally framwards 02 
towards the Glaſſe, 02 ta ſtand fixed at any diuiſion pon the ru- 
ler as octaſion ſhall be offered: this ſo oꝛdered, when you deſire 
the plat of any obiect as houſe oꝛ ſuch like, plant the glaſſe oppo- 
ſite to the pꝛopoztion required, the ruler lying paralel, then moue 
the ſhoꝛter perpendicular nere to oꝛ far from the Glaſle, eue as 
you deſire the pꝛoieqment to be great oꝛ leſſe: this doae place 
your eye in the ſmal ſight hole noting well thꝛough the ſame how 
enery particular obiect doth appeare bpon the Glaſſe, your eye 
ſo reſting, with your pencel oꝛ dyamond,dzaw vpon p ſaid Glalle 
whatſoever you ſhall appꝛehend (ozat the leaſt whatſoener ſhall 
be required in yourp2oiectment,and the wozkeisfiniſhed. 
Now if you deſize to make a ſcale foz this pꝛoiecment, note 
the equall parts betwirt both the perpendiculars, which call vour 
firſt number, then let the diſtance from your eie to the obies bee 
vour ſecond number laſtly dꝛaw a perpendicular vpon the Glaſſe 
from the ſummity of the oviec to the center of the Glade, oꝛ ra- 
ther to that part of the Glaſle that is of the ſame height from 
your ruler as the ſight hole is where you place your eve: and this 
hall be your 8 . which A is found by bit 
A 2 | 
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he length of that line to the equall parts vpon pour ruler, theſe 
2 numbers had, multiply the ſecond and third and diuide by the 
firſt, ſo is the quotient the number of feete o2 inches, that the 
ſaid petpendicular containes acco2ding as the diſtance df the obs 
iect was expꝛelled in feete o: inches, of which make aſcale and 
meaſure all thereſt. 
__ Andyoumuſt note1n all pꝛoiedments p2oſpectiuely thaf you 
tan lay no moꝛe downe but what you ſee, as in a 4 ſquare houſe, 
yau cannot poſſibly ſet downe moꝛe then any ef the two ſides 
and ſomuch of the rofe as vou ſce and ſo of cities ic and therefoze 
you may lay downe ſomuch of any citty as your eye can ApP2C- 
en from Fe place where you plant your I 


Cup. XVIII 


The making of a moſt excellent Ruler whereby 
Fou may ſpeedily reduce any plat proportionally, 
from a leſſer to a greater, or from a grea- 
ter to a leſſer forme , newly 


deuiſed. 


7 


: Du muſk firl prepare a rally of bzaſſe o: 
mettall of ſuch a length that may anſwer the 
2 Semiviameterof your plat (but make him 
long and he will be generall)vpon this ruler 
there is a ſocket of bzaſle 4 ſquare & hollow 
made to moneequally along the ruler, and 
the length of the ſaid ruler,but the lower ſide 
ok the ſaidſocket is cleane taken away, ſo 

that he hath but tha ſides, and therefo2e he ought to bee the 
ſtronger, and let the ruler be the leſſer, fo2 it is not materiall how 
ſmall he be: in the end ot a ruler there is a ſmall center hole, and 
in the end of the ſocket that ſhall be towards the perimeter of 
your plat is a place made to hold a ſmall pentell, this ſocket vou 
muſt diuide into tertaine equall parts as 100, a 1000 o2moze 
numbzingthe ſame with figures as the o2der is:vpon this ſocket 
there is another moueable pe&c2 of b2aſſe which muſk hold a ſe- 
condpencell and that at any diuiſion required, hee muſt haue a 
ſcrew pin to kope him ſteddyat that place he hall be appointed to 
ſtand, this done, vour ruler is ready to wozke as thus: 
* your plat that you . ſhall bey reduced, _ 
ome 
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ſome plaine fable bod, and about the midſt of the ſaid plat dzine 
ina pin equall to fill the hole in your ruler, whereupon place the 
ſatd hole, buf let not the pin come aboue the ruler, next put your 
long ſocket vpon this ruler, and let the end where the equall di- 
uiſtons do begin ſtand at the hole in the ruler , the which reſting 
moue the ruler and ſocket to avy one of the next angles in the 
plat, noting how many of the cquall parts cut the ſaid angle, 
which let be 20, then ſay J would haue the plat one fourth part 
leNe, 4 in 20 is fiue times therefoꝛe J place the ſecond pencell ; 
equall parts from the other in the end of the ſocket, where J fa- 
ken him vnmoueable with the ſcrew pin, which done and the 
pentels being both of one length, do no moꝛe but dꝛaw the pen⸗ 
cel in p end of Þ ſaid long ſocket round about y true perimeter of 
the plat, ſo will the ſecond penſell deſcribe you a figure leſſer and 
p20po2tionall to the pꝛopoſed figure. 

And it vou pleaſe,you may couerthe figure to be reduced with 
white paper oꝛ ſuch like, and ſo dꝛaw the figure that is ſo reduced 
there upon | EEG | 

And if vou would reduce the plat from a leſſer to a greater 
then the pencel next the center muff alwaies keepe the perimeter 
of the plat, and the other penceil ſhall deſcribe a greater figure 
pꝛopoꝛztionall to the leſſer, accoꝛding to the quantity aſſigned. 


And in the reducing of mappes by this meanes may you giue 


zickes fo2 the ſituation of all townes, villages tc. in the ſaid 
map, and thereby place them in your reduced map in their truc 
place, ſoʒ when your pencels be once placed at their true pꝛopoꝛ- 


tion you mult neuer alter them vntill you haue finiſhed. Out of 


doubt this is a moſterac and excellent kind of ruler, and moſt 
eaſy foꝛ euery ſimple man to wozke withall, and if the hollow- 
neſſe in the ſocket be made like thechannell in one of the legges 
ok the Geodeticall Staffe, and the ruler anfwerable thereunto, 
the ſocket will neuer tome of the ruler: which is better, and the 
pin that goeth thꝛough the hole in the end of the ruler were belt 
to be but ſhoꝛt and haue a head thereon, and a hole made in p end 
of the ſaid ruler, to bury the pins laid head in: when heis once 
knocked downe to the end the ſocket may runne ouer the ſame ſo 
will this pins head keep the ruler from ſtarting off the ſame. Let 
this bꝛiele deſcription! at this timeſuffice, which ik J haue ſaid 
ſufficient to ſatisfie your vnderſtanding, J doubt not but you 
will ſoone acknowledge the ercellency thereof. 
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Cut. XCIX, 
To burne any thing a farre of with 


the Sunne beames. 


Si 7 ſuch a concluſion as this ee read that Ar 
chimedes flered the nas nauy at Syracuſa 
»\ | inthe Jflandof Sicilia, which to do, you mull 
take a number of ſteele glaſſes , made of pur- 
A poſe, and well poliſhed : and then the Sunne 
?\ ſhining, place them in ſuch ſo2t that they may 
11 —alreflect,o2 caſt back the beames of the Dunne 
vpon the combuſtible matter,o2 ſubiect that is to be fiered: and 
the neerer together that ö reflexians fall vpon, and in one paint, 
the ſoner is fire kindled. But inderd there bee tertaine parabo- 
licall glades placed by the aid of Geometry, moe excellent fo; 
this purpoſe, hauing concaues and conueres, of which Jcannot 
fandhere to treat, neither is this concluſion ſo neceſſary in Cng- 
an Ne it 11 Sommer in the eder Ws heat. 


Cnar. c. 
To make a Glaſſe honda to dilerme any. 


ſmall thing, as to reade a written. letter a quarter 
or halfe a mile off. 


i 7 won an imitation of cuch claſſes: as theſe about 

London commonly to bee ſold, but they be ſo ſmall 
WH that they ſtand one in ſmall ſteede, but amongſt the 
V/ S| w2iters of perſpectiue, J haue read that it vou take 
==2 a glalle ofthe — that burning glaſſes be, 


| and 16,02 . inches bꝛoad, whoſe center place directly againſt y 
obiec᷑ youloke vpon, and let it not incline,o2 hang ſidewiſe by a- 
np meanes, behinde this glaſſe ſet a faire loking glaſſe, the poli⸗ 


thed ſids beholding the laid burning alaſſe, to Þ intent to receiue 
the beames that come thꝛough the ſame: which done, looke in 
the loking glaſſe, ſo ſhall you haue your deſire,if the burning 
glaſſe were truely placed ; fo2 you mult note whatſoever thing 
you (& though the burning glaſſe, that the further vou ffand 


from the glaſſe, the bigger it a vntilt vou come to a cer- 
| 2 taine 


82 1 W W 0 n = -_- e "Sd * 
Sede e \ / \\ 


Chanel. The TopagraphicallGlafes | | 183) 


taine diſtance, and then the obiect ſcene thꝛough the glalſe doth 
ſerme leſler and eller, therefoꝛe care muſt bee had in placing the 
glaſſes,ſo may vou view a Towne oꝛ Cattle, oꝛ any window in 
the ſame,6.02 7. miles. oꝛ ſœ a man 4. oꝛ 5. miles, rrade a letter wo! 
in wzitten hand a wa arter ofa mile from von c. 1 


How / you ſhall buy anuueties, or ſummes 


of woney to pay at a day yet to come. 


==) Had thonght to haue concluded this Bwke W 41 
the divers nature of grounds, with the artifici- TH 
al mending of them , andthe killing of Goꝛſe 1 
IIthat aboundeth vpon cold clayie ground, and 
Ferne in a ſandy and hote ſople, oz bꝛome iff 
"INS R $f flouriſhing in barren ground, hote and dzye, | _ 
02 moſſe ſpꝛeding in a cold ground, all theſe, # 414 
moze 3 thought once to haue handled, bat my minde altering, _ 
and withall bethinking my ſelfe of a Gentleman of woꝛſhip, and '@ || 
my kinſman, one Maiſter Whorde, that had beſtowed great coſt 
and trauell in dꝛeyning of groands, haumg now ( as he told me 
bꝛought (to his great colt)the dꝛeyning of grounds to ſuch a per⸗ 
fect head, and eaſie methode that he was able to trebble the rank⸗ 
neſle of his ground onely by waters, with the one quarter of the 
charges it was in the beginning and indeede as the inuention 
is new and ertellent though it hath bene ſtumbled at by many, 
fo no doubt but in time hee will bee perſwaded to publiſh to the 
woꝛld (fo2 the god of his country, and credit of himſelfe the 
fozme and methode ofthe woꝛke, to which it would doe well to 
adde what J intended to haue ſpoken ofin this place which made 
me the rather rekerre it to a Sentleman, ſo honelt, and well ex⸗ 
perreficed, But to the matter. 

Mheras there be many annueties which ſame bellre to buy, 
and ſome to fell behold d inſu ing Table, which telleth you what 
10,pound anuety is woꝛth foz any time vnder2 x . yeares, ac⸗ 
co2ding to 0. pound in the hundꝛed, and if vou would apply the 
ſame vnto any other ſumme moꝛe then 10. pound, vſe the rule of 
p20poztion, as J taught you in the 5, boke of my Geodeticall 
Sraffe,chap.s l. which ee eee, dae, 
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| Example. 

I haue annuetic of 10. pound for 11.ycares, and now would 
know what I were worthy to haue in hand for the ſame, by the 
former Table I finde 10.pound fox x 1.yeares is worth 64. pound 
and 19. ſhillings, therefore by the common rule of three, if 10, 
| giue 64.pound & 19.ſhillings,what ſhall ioo. pound be worth? 
therfore multiply 100. pound by 64.pound 19.ſhillings,partin 
the product by 1 © pound, ſo haue you 640. pound, and ſo a9 
was your annuety of 100, for eleuen yeares worth to bce paid 
| now in hand for the ſame. 7 Kd 

The re wy you doby the enſuing Table, ifaman owe you 

| oo. pound to bee paid at any time vnder 21.ycares hence, and 

11} you are to buythe ſame of himnow with preſent money, rec- 

| 1 koning the ſumme of money that you giue according to com- 

pound intereſt, that is, intereſt ypon intereſt, as if one ſhould 

owe you 100,pound, due to be paid 7. yeares hence, and you 

would know what you were worthy to giue in hand forthe 

| ſame, according ns is ſaid, ſo ſhall you finde 51. pound, 6, ſhil- 
lings, 13. pence. in the table vnder 7.yeares, 
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And if the ſumme or number of yeares exceede your Table, 
worke as in the laſt Table before, & ſo proceed, taking the ſums 
according tothe demand out ofthe Table, and if other ſummes 
are required, worke, as I haue ſaid, by the rule of proportion, as 


before, making the ſummes inthe Tables your Radix. 


Thus muth (good Reader) haue J ſaid ofthe vſe of my 
Topogtaphicall Glaſſe, not doubting, toyning this boke and 
the Gcodeticall Staffe together, but that vou haue the * 
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vſe of ee bete, Geodeticall, and To pographicall In⸗ 8 
ſtruments, nowertant, whereby you hall not be to ſezke further 4.þ 
inſtructions, I meane ſuch inſtruments that are now in moſt re- 1171 
queſt, and by the better opinions moſt commended, and there 1 
foze fo2 this time. J will conclude my Boke, wiſhing my lelfe Will. 
pzeſent euer to erplaine any thing that to © the yong Pꝛactitioner . 
mene, 1 1 
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24 SENECA, | 
Nullumeſt — benefiun, uod non vilifcare malig | 
nit at poſſit t nullum tam e mate non bon | 
8 ext endat. | 
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THE ORDER HOW 10 


MEASVRE ALL KINDE @F TIMBER, 


as wel ſuchtrees as be growing, as ſuch as be fallen and ſquared, 
as alſo al kind of Globes, Pyramides, Cylinders, &c. as wel ſolide 


as excauated, with all Superficies, be they ſtones, pauements, 


boards, glaſſes, or ſuch like, partly by the Geodericall 
Staffe, in ſuch ſort, and in ſuch an eaſie method, 


as hath not before beene pub- 
liſhed. 


. 
„ 
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115 CHAP, I. | 
Of the falling of 8 the ben time 


for the ſame, with the {; caſoning of boards and 
the preſeruing thereof. i 


0 tell you what wod is belt tor timber, in 
S lpꝛiefe, the oake is pꝛincipall of all fres grow- 
1 , ing, both fo; magnitude and duration, although 
in ſome countreps, by reaſon of the ſcarcitie 
* 9 in they — E to vſe other wod. Con⸗ 
ng the fe kalling N belt be⸗ 


/ tra growing bnti 1 t the lap hath all 
runne downe, a and 725 3 ohne you haue purified 
the free, andleft no moyſtare within to coꝛrupt oz pytrifie the 
ſame : and that your timber may bee the moꝛe ſound, voydof 
les, and without riff dchaunes,let the ſ e be fallen a- 
m time after Bidſommierdntill the end of Jannarie, eſpecially 
in the full moone, but not in met and windie daies, leauing ſuch 
toang vie but fnoll) that were wind alles 9 welt fog frat the 
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timberis not permanent, as alſo fo that Maſters in Aftrologie 
ſay houſes built therewith be moze ſubied to danger in time ol 
tempeſt. | 

Nowif you conuert any of this timber to boards many ble 
fo thꝛowe them into water, and there let them remaine 14 0215 
daies.ſo ſhall they be the {oner ſeaſoned and better We from 
wozmes. 

And if yon deſire to make columnes oꝛ great turned . of 
whole trees oꝛ ſapplins, to the end they ſhall not rent oꝛ chaune, 
with great long age:s boꝛe out the heart thereof;but of theſe and 
ſuch like happly J thall bee occaſioned to fay moze in another 
treatiſe, 

And in condufion of falling of great timber trees, one pꝛinti⸗ 
pail thing J would haue you to obſerue when you fall your trees, 
that is to crop of all the great armes and maſter boughes of the 
free befo2e vou fall the ſame, becauſe moſt commonly they be the 
occaſion of the (poyling of much timber in the tree, and many 
times of moſt 02 all of the body of the tree, becauſe the great top 
of the tree falling with ſuch a waight, and pulling the reſt _ 
with ſuch a violence, much of the tree is amen and rent , 
many may ſe daily to their lolſe. 


| 1 5 CA. II. 
Of meaſuring of all kind of Solide 


timber. 


= Eaſuring of ſolide timber is perfozmed after 
N 0 two manner of waies, the fic{t takes reſpect 


0 vnto all kind of timber growing 02 fallen of 
4 what fozme oꝛ faſhion ſoeuer it be, and ſo tel⸗ 
4 Fl leth you the true ſquare ofit. and conſequently 
how many inches oꝛ feetare requiredtomake 
— a ſquare foote of timber; the other taketh no 
notice of the quantitie of the ſquare that the treo2 tunbet will 
beare; but be it round ſquare, triangulate, oz multiangulate, it 
telleth vou how many ſolide fete oꝛ inches is in the ſame: both 
which waies ſhall yon be taught to perfoꝛme hereaſter. And foz 
finding of the true ſquare of any pece ot timber, P. Digges hath 
taken paines to calculate tables; but here vou thall be taught to 
find —_ ſame en any kind of * calculation , which 1 
ug 
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right fit fo2 all maffers of woꝛkes, carpenters » and maſons to 
knowe ; fo2 the finding of the ſquare ofa tree, is not to gird the 
ſame about, and take the fourth part thereof, as they thinke , 
therefo2e the- 5 Chapter of my ſirt Booke erres in that point, 


Neri (ef __ Ny accozding vnto vulgar tradition. 


| 0 na. II L . 
4 Tofind the true ſquareof any orowing 


tree by the Geodeticall Staffe. 
ENS Du ſhall in perſozmance hereoftake ſome packs 
4 AN thꝛeed gut ſtring oꝛ ſuch like, and with the ſame 
7 2 &iro the tree about 4 02 5 feet aboue the ground 
Y/ at the leaft,but towards the middeſt of thetre 
N 15 were belt; then ſhall you take the length of the 
A tring that girded the tree and diuide thc ſame 
into foure equall parts, taking one of thoſe equall parts. e plate 
the lame truely duer in 1 10 and r10equall parts, von the legs 
ofthe Gtodeticall Staffe;the legges ſo reſting, take the diſtance 
ouer in o and 70, and note that line, which you muſt fit ouer in 
60 and 60 amongſt the coard diuiſions vpon the lower ſive the 
legges, and ſo that angle not ſtirred, take the diſtante from 90 40 
90, and apply that diſtance to pour r ſo 28 you the true 
ſquare of the timber tre. 


Example, 

1 401 a growing tree, whoſe ſquare i is aquired] that is, how 
much ſquare thattree w il! beare on euery ſide when he is ſqua- 
red:firſttherefore 1 girdthetree about with a-gut-ſtring as farre 


from the groundas can reach, as at v, then doc I hote tlie length 
of the line that girded the tree, as c a, which Idiuide into 4equall 
parts, reſeruing one of the ſaid 4 parts, as c e, then doe I take the 
legges of my ſtaffe, and fit the length of ce ouer in 1 ro and 10 
parts amongſt che equall diuiſions: the legges reſting there, I 


take the diſtance vuer from 0 to 70; the length of which line 


Ikeepe, as I mand turning the other fide oſthe legges vpward I 


place / mouer in do and 60, and ſo taking the diſtance ouer from 


go to go the legges beeing not ſtirted)you haue the line » 0 the 
one fi de ofthe, quare that the tree will beare , which applying 


into feete and inches; youſball find 2. foot 
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By this means may you find the frue ſquare and conſequents 
ly the quantity o any growing tree , # ſo buy the ſame accozding 
vnto your deſire, by which p Carpfters may ſe 8 erro2 they run 
into by takinga n part of the copaſle of the tre fo2p ſquare. 


Crap, IIII. 
3 or round peece of timber vnſquaredand 


match tapering, to find the ſquare thereof as it lieth 
ypon the ground. 
Du are not ignozant buf you may gird the ſame about, 
SY ſa wozke as in the laſt Chapter; but this map bee 
AI verfoꝛmed otherwiſe: let the Semidiameter ok both the 
ends of the tree bo a band de, both which ioyne toge⸗ 


erin one right line as fg, ſo is fh equall to a b, and h g to de, 
Bb 3 then 
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190 Howt to meaſure solides and Plaines. |. Cuarcy, 
then diuide fg into two equall parts at 
then the labour is no moe but to fit 
fi i oz ig ouer in6o and 60 amongſt the 2 . 5 
coard diuiſions, and ſo keeping the legs 
at that angle. take the viſtance ouer from 
goto 9o,noting that line downe, as lm; fp 
ſo may pou conclude that lm is iuſt the 
true ſquare of the ſatd free, | | 
 D2 as is ſaid , you might haue girded : 
the tree about in the middeſt at k, and ſo 
wozked as in the laſt chapter. 
| Note ifyou picaſe, hauing a paireof | 
Calleper compaſſes , you may omit to I M 
gird the tree about, whether it be Kan. 
ding oz fallen, onely by taking the true 
diameter oꝛ thickneſſe of the ſaid free, 
and placing halte the ſame ouer in 60 and 
60 , and (g wozke as befoze in this „ 
Way — 4 — 


CnAx. V. 


To end the true * ofa ſquared peece 
oftimher conſiſting of two vnequall ſides, 
A 175 right angles the one ſide 
„ being onely knowne. 


, 


NN Wy 2 


ee l 2 2 660 „ 0 9 & 


N 5 Th Ou mult fake the length of the bꝛoader ol the two 


£ ſides, the which fit ouer in 6 and 6o amongſt the 


Ky Fl. k coard diuiſlons; the legges of the Staffe ſo reſting, 


the diſtance taken from 26 to 36 peelds the true 
' ſquare of a peece of timber that being of equall 
alſo of equall quantitie. 

But if both the ſides c d and d b be knowne , then wozke by 
the next Ry fog this takes no notice * the thickneſſe. 
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en ar. VI. 
To find the ſquare of any broad or flat peece 


of timber that conſiſts of 4 rightangles and 
| rwo eien ſides. 


Uch A peece of timber as this the end thereof 
doth repꝛeſent the iuſt fozme of an Oblong, 
2 12 38 | and is thus ſquared; take the longer and ſho2- 
2 I ter ids, and iopne them together in one right 
| By | line, the which right line made of the length of 
is Fall both theſe lines ſo toyned, make the diameter 
ok a circle: laſtly, vpon the point where the 
two lines were iopned, raiſe a perpendicular, foꝛthe length ofthat 
. to the eirconference is the true ſide ofthe ſquare. 


Example 


of A peece of Goa x che longer ſi ſide, a the 
Itake the length ofe d and 4b and ioynt them 


aig one fight line thereof, as rf: next l parti 
| 7720 


| ſhorter, therefore 
| to gcther in ”, maße 


Ss = £4 = 
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into two equall parts atw , then placing the one foote of my 

compaſſe in w, extending che other toſor ri, deſcribe the ſemi- 

circle rt /: laftly, vpon v where the two lines were ioyned toge- 

ther raiſe 2 perpendicular » t,whichis equal yntopg, I conclude 

5 the ſquare made of the line ? is equall tord b a, and thus of any 

— ſuchother. 

"160 D2 get the ſquarethus , multiply the bꝛeadth in the thicke- 

nelle, ſois the ſquare roote of the pꝛodua the true ſquare, which 
vou mer eaſily find in the Geodeticall Srafte, fol.1 42 mg 


„nA, VIE. 
To h 1 che true ſquare of any peece of tim 


Mer, whoſe ends are formed like a | 


| | | | Diamond. 
D NA He end of ſuch a peece of tungen this „doth 
— Irepꝛeſent the iuſt fozme of a Rombus, + there⸗ 
72 J }. foze doth conſiſt of equall ſides and Oblique 
2a ENxi&] angles, theſquare whereof find thus; Dꝛawe 
sf DD | UE 4 aright line betwixt any ofthe two oppoſite ans 
1 | 2S3) ales,noting the length of that line, vpon which 
A line let fallaplumbline from one of the ſubten⸗ 
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1 5 ded angles ſo hauing thoſe two lines , um the * ap in the 


: Tor then peec f timber 
od 7 d, th line drawne fem one 
gle vnto the other is 4 
5 5 c, tl line fa ing perpendicular vp- 
- o ac from the angle 6, ſubtended 
bac, is be: therefore "ca 
vnto the laſt Chapter, Iioyne ac 
| and be together in one right line, 
| and then deſcribing a demicircle 
| vpon that diameter, and — 
the length ofthe perpendicular, ] 
find it to be iK, which is the iuſt 
| fide of a true ſ. Fury that will be e- 

c qual to a bed. 
5 Or the length df the perpendi- | 

cular n is the ſquare falling vpon 

bent & fight ** 
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3 C Ar. VIII. 
To find the ſ mY of any peece of clan 
F 


conſiſting of three ſides. 


IDE 1 He true ſquare of all kind of Triangles whatſo⸗ 

euer are found out by the 44 Chap. Metamor- 
. 2 Fhoſis 7, of the 6. Sooke of the Geodeticall 
Fl Ftaffe, and therefoze it were baine to repeat it 
* hers againe. 


82 elſe take the perpen- 
dicular in any triangle and 
halfe the baſe , which two 
lines iopne together, conti⸗ 
nuing the ſame foꝛth in one 
right line , ag you doe the 2 
fides of an Oblong in the 6 

d therebp find 
cq2dingly - 
A Won pne the p er- 

pendtcular b d and halle the 
baſes cinoneright line, ac- 
co2ding fo the 6 Chap. you 
ſhalfind the ſquare oft! EGG: - 


ea hi. 


? 


. IX. 
To find the ſquare of any peece of 


timber containing 5, 6, 7, or 8 
ſides, &c. 


Dn * imagine in this Chapter As alſo in 
all tre other. ſauing toꝛ round timber that J 
goe not about to tell yon how much ſquare 
that peece of timber would beare , ikit were 
{] reduced into a 4 ſquare ; but J doe deliner 
xj POtthe ſide ofa pece of timber being iuſt 
 foure ſquare, and of equall height with the 

Ce peece 
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peece pꝛopoſed ſhall alſo be ofequall quantitie, which is right ne⸗ 
ceſſarie ſoꝛ the attaining of the number ot ſquare feet oꝛ ſolide 
content of any peece of timber, 
Haning thereloꝛe a prece of timber of 5,6,7, 02 8 ſides, xc. as b 
def g adde all the ſides together b c, c d, d e, e f, fg, and g b, ſo 


haue vou 78, halte which is the line no 39, to which ioyne the 


perpendicular k a, which you be taught to find: ſo haue vou op. 


„ 1 
next vpon o reare a perpendicular o q, laſtly diuide n p into two 
equall parts at r, plating the one foote ot᷑ your compaſſe in r, er- 
tending the other to p oꝛ n, and upon r ſlrike the arch ¶ qt, which 


ſhall cut the perpendicular q o at q, J conclude q o is the true 


ſquare | | 
; Thus are you tanght to find the ſquare of any peece of ffm- 
ber, ot what faſhion ſoeuer:and if it beare none of theſe regular 
fozmes, oꝛ that there be wd wanting, take fromone plate, ad 
ding the ſame dnto another thereby making it perfect regular, 
and in ſuch caſes you mult alwaies ſo doe. 
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LL | 
| Cn. X. 
The ſquare of any peece of ws 1 found 


to tell how much of the ſame in length, will ma 
ef foot of tymber, and conſequently 

how many foote is in the 
Whole peece. 


3 Solid 62 Cubicall foofe of [omber doth con⸗ 

LON famine 1728 cubicall inches, foꝛ ſo many foure 
ſquareinches may be taken out of one cubi⸗ 
* s that are ſquare 
74 euery wap like vnto a dye, now hauing the 
| (quargof anꝝ pete ot tymbet ginen,ſquare the 


fame, diuiding 1728 by the pzoduc,ſo doth the 
r N quotient 
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196 How to meaſure Solides and Plaines, Cuar.rr; 
quofient ſhew you how much of the lengthof the tymber mutt 
be taken fo makea fquare foofe, by the which dinide the whole 
length oꝛ altitude of the tymber , ſo doth the quoftent acquaint 
you how many foote of tymber is in the peecs. 5 
; 8 | 
1 Example. | 104- | 
The ſquare of the tree ab is found by the third Chapter to be 
27 inches, whoſe ſquareis 719 by which diuide 1728 ſo haue 
ou 2 322 inches which is 2 inches, or two inches a quarter & 
balfe a quatter, whereby I conclude, that as often as I can finde 
2 5 inches in the og or height of the tree or tymber, ſo many 
ſquare foote of tymber is in the ſame: the tree ab is 8 foote high, 
which diuide by 24 inches, or lay ſomuch of your rule our 
meaſuring one te towards b,calling euery 2 4 inches a foote, 
ſo by either of the waies ſhall you finde 40 foote of tymber in 
the faid tree being ſquar ed, ſome ſmall quantity being ouer more 
then the ſame. | | 
In the like manner muſt you deale with all other peeces of 
timber of what faſhion ſoeuer, firſt finding their ſquare as before, 
&next the ſolide capacity, euen as you be taught in this chapter. 
By this Chapter may you meaſure out as many foote of tym- 
ber, ſtone, or ſuch like, as you pleaſe, & thereby cut off any num- 


ber of feet from any peece of tymber as you ſhall be occaſioned, 


Car XL 


To meaſure all kind of Tymber, &c. after ano- 
ther ſort, without regarde of the ſquare. 


His kind of meaſure taketh no regard to the 
ſquare feete in thetymber, but vnto the ſolid 
capacity thereof,but foꝛ that it is not much per⸗ 
# tinent to the Gcodeticall Staffe , requiring ra- 
ther numerall then inſtrumentall operation J 
will be the moꝛe bꝛiefe. 
MùMùMu¼uhen von haue any perte of tymber tone, 

pillar oʒ ſuti like, whoſe ſolid content is required by the rules 
taught inthe xt book, part 2 of my Geodeticall Staffe, ſeeke the 
ſuperficiall contents of the end ol the tymber, the which aug⸗ 
ment in the altitude oz length of the ſame, ſo is the pzovuct your. 


1 — 


| E xawple 


FAD CLONED NCELNS LUNGS 
> /\©o \ 6 {#{ \ & 7 \ S { \ =& 
. — 5 : „ gn, 
_ 


#\ f N ö ö \ '$W { | | 
; 0 = * — 
* N . : — = 
2 | 


Cuar.r3, How to meaſure Solidesand Plaines: 197 


Let the peece of epitber be pros 
poſed, whole end a h ed ſuperficial- 
ly by the 22 Chap. Prop. 2 of the 
fref aid baok,is found to containe 
225 inches, now the length or al- f 
titude of the timber 6: ora fis 33 
inches, 33 inches mutiplyed in 
225 produceth 7425, the number 
of ſolid inches in the 2 which 
if you part by 1 728,you haue4 
rr foote, whichis 4 foote 313 
inches the ſ olid content of the ſaid 
peece of tymber. 

The like muſt you do withany 
other peece of tymber of what fa- 
ſhion ſoeuer, but if the tymber 
trapeze much, viſe the middeſt or c 
difference of the ends as in the 4 
Chapter, which at this time ſhall 8 
ſuffice. ; 

Andif your timber be excauate or hollow, firſt meaſure 8 
whole as it were firme, then the excauate part by t elfe, laſtly, 
the lefſer taken from che greater leaueth your defi 
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cn. XII 5 


A diſcourſe of ſurfaces and ſolid figures, not ſo 
apt fot the vaderſtanding of mechanicall artificers 


Ike as the terme of a line is a * ſo is the 
ag OS terme of a ſurface a line euery ſurfaces plaine 
Foz bowed , a bowed ſurface is either ſphericall 
. [oz varied, a ſphericall ſurface is equally diitant 
trom the center made by the reuolution of a 
r emicircumference vpon the fired diameter, a 
Fs varied ſurface is either conicall o2 colindaicall; 
A comical ſurface runne thnarrower and narrower rom the cir⸗ 
tular baſe vnto a certaine point in the toppe, a cylinoricall ſur- 


f _7 at which is e raiſed from the circumference in the 
1 5 hs * Ce 3 bottom e 
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bottome to an equal and paralel tircumferente in the top made by 
the conuolution of the fide abont two n aud enges cir- 
cumferences. 

Now from ſurfaces we pꝛoted to bodies. 

Euen as points are the termes of lines, and lines the fermes 

of ſurfaces, ſo ſurfaces are the termes of bodies: a body is a li⸗ 
neate, bꝛoad and high, conſiſtingof 4 dimenfions, which being 
contained vnder homogeneall ſurfaces equall both in multitude 
and magnitude be alſo equall, and if the are be perpendicular to 
the center ok the baſe. they be talled vpꝛight ſolids:of ſolids ſome 
are plaine,others bowed: the plaine ſolids are contained vnder 
Þ plaine ſurfaces, and is either a piramis 02 à piramidate: a pyra- 
mis is aplaine ſolid rifing equally from his right lined baſe and 
vnikfozmedly contracting it ſelfe vntill it finiſh in a point in ð top: 
now apiramidate is aplaine ſolid, compoſed of piramides, being 
either apriſme 02 amixtpolyedron, a priſme is a figure pirami- 
date whereof two oppoſite plaines be like equall and paralell, the 
reſt being paralellsgrams, and is a pentaedron, 02 made of pen- 
taedrons, and being ſo made, is either an hexaedron, oz a polic- 
dron, the hexaedron being a paralell pipedon, oꝛ a trapeziumyths 
paralell pipedon, is an hexacdron whoſe oppoſite plaines are pa- 
ralellograms now enery right angled paralell pipedon, is either 
acube o02anoblong,ſo that a cube is a right angle paralell pipe- 
don confifting of 6 equallſarfaces.: 

As fo2 pour mixt o2dinate polyedrons they be but pyramidars 
compoled of pyramides lying open in the baſe, and concurring 
with their tops in one center, and from theſe mixt oꝛdinate poly- 
edrons are derived your regular bodies, as pou may perceiue by - 
Euclide 2» D. 11, & 29, D. 11, &c. fo that bodies be regular 02 it's 

| regular, the regular bodies conteined under ſarfaces the one fol- 
5 | ded towards the other be onely 5, as tetraedrons, hexaedrons, 02 
1 FL cubes, Octaedrous, Dodecacdrons, f Icoſacdrons, thefitit being 
| $37 a Geometrical body encompaſſed with 4 equalt equiangled try- 

ö 3 angles, the ſecond with 6 equall ſquares, the third with d equall 
N equiangled tryangles, the 4 contained vnder 20 equall equian · 
gled tryangles and the laſt being con pꝛehended of 12 equall e- 
1 gquuiangled pentagonali ſuperfcies, about enery of theſe 5 regis 
1 . lar oz platonicall bodies, a compꝛehending oꝛ circumſcribing 
. ſphere oꝛ globe may be deſcribed that ſhall with his concane pert- 
_—_— | + phery exaaly touch enery of their ſolid angles, whereby they be 

FT „ made rem inſcribedo2 conteined of that ſphere: 3 _ 

cribed 


| | $ | | | 1 5 
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ſcribed bodies may be fermed circumſcribed ſolids of a ſphere, £ 
theu the ſphere is called inſerihed oꝛ conteine d which — 
the conuex ſuperficies of the ſaid inſcribed ſphere ſhall p2eciſely 
touch all the centers of thoſe equtanaled figures wherewith the 
bodies are inuironed: touchingirregularbodies they be ſuch that 
be limited and deſcribed by ineguall ſarfaces, which are twofold, 
to wit in reſpec of circular conuolution and in reſpect of folding 
one towards another, p circular ceuuolution is made two wales, 
as by the ſection of ctrcles,02 by tnequall xiqht lined ſigures, ths 
ſoection of circles are either greater oꝛ leffer then a ſemicircle; by 
the conuolution of the greater lentitulare vodies are made, and 
by the leſler Duals ace created, now by the tonuerſian of equall 
right lined figures diuets kinds ol irregalar bees are made, # 
thereby diuers kind of veſlels:as fo2 the irregul a ſolids made of 
inequall ſurfaces folded one totuards another, the. differente that 
may riſe therein is wfinite, 

Like as a (uriace,ſo a ſolid is plaine oꝛ bowed, + being bowed 
it is either a ſphere oꝛ varied, a ſphere is around bewed ſolid cons 
teined vnder a bowed ſurface , made by the reuolution of a ſe⸗ 
micircle vpon a fired diameter as foꝛ the varied ſolids they be cõ⸗ 
tained vnder a varied ſuxlace and a baſe, and are twofold, as a 
cone and a cylinder, the cone is contained vnder a conit all ſur⸗ 
face and a Glaſſe, and the cylinder vnder a cylindꝛital ſurfate, and 
oppoſite baſes, and as fo this cone and cylinder the one is made 
by the couuerſion of a right angled tryangle (the one foote re⸗ 
maining fired. which if it be equal with v which moueth þ cone is 
right angled it lelle obtuſe⸗angled, ir greater acute angled )Þ other 
by the conuerſton of a right angled paralellogram p one ſide res 
maining fired : farther in cones the fixed ſide of the tryangle is 
caled the Atis, the conteining fide turning about the baſe. and the 
hypothenuſall the fide of the cone : furthermoze amonglk theſe 
ſolids the perpendiculars, falling from the higheſt point of any fi- 
gure vpon the plaine whereupon the ſolide reſteth is called the al- 

titude of the ſolid; neither is it materiall it the fame perpendicu⸗ 

lar fall within oꝛ without the body, as the one al waies doth in di⸗ 
rect ſolids within, and the other in declining ſolids without: now 
as plaine angles are made vpon ſuperficies by the ſection of two 
lines in a point, ſo ſolid angles are made in bodies by p concurſe 
of many ſupeficies in a like point, and ſo a right line paſſing from 
one of theſe ſolid angles vnto another is caited a diagonal, bnt 
paſſing betwirt oppoſite. angles it is a diameter. 8 
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Cn. XIII. 
To meaſure theContents bothſu — and fo. 


lide of Cones,Cylinders, Pyramides, Priſmes, Cubes, 


Polyedrons, Spheres, Globes, and 
ſuch like. 


Would ſay nothing of theſe matters in this 
place, were it not foz that it may haply be ex- 
z pected, ſince ſomewhat already hath bene 

ſaid of ſolides: pet ſince you be taught to find 
the ſuperficiall content of any figure in my 
art of Geodetia, as alſo foz that J infend to 
conclude, J wil dꝛaw ſome pꝛopoſttions from 
Euclid and Ramus foz the meaſuring of them, and ſo referre the 
further diſcourſe vnto the vnderſtanding Reader, 


PRO p. I. 

To meaſure Cones. 0 
Eo the ſide in halle the baſes Periphere, ſo haue you 
the content of the Conicall ſurface. 

2 Likewiſe the altitude of the Cone augmented in the third 
part ofthe circular baſe is the ſolide content. 

3 Cones ot equall height are as their baſes. E. l. 1 2.p.1 

By this Pꝛopoſition vou may mealure Steeples and luch like 
round 02 conical Ar 5 


PRO. II. 
To meaſure Cylinde ers, 
I T Pecircularboſeand the altitude increaſed one in the other 
| yeelds the content of the Cylindzicall ſurface. 
2 Alſo the plaine number made of the baſe and the altitude is 
the ſolide content ol the Cylinder: J meane the ſuperfictall con · 
oy 1 thebaſes area augmented by the altitude yeeldes the ca⸗ 
pacitie. 
Cylinders ot equall height are as their baſes. E. I. 2. p. TI. 
and are treble to the Cone, equall in baſe and altitude. R. I. vlt. 


PA. 7 


| By this P2opoſition may vou meaſure all kind,of columnes, 
pillars. oꝛ any ſoʒt ol Cxlndeicall bodies. 


Prop. 
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Cup. 13. The Topographicall Glaſſe. 
PRO p. III. 
43 To meaſure a Pyramis. + 
'BY the art of Geoderia meaſure the contents of enery inu 
roning triangle (of which the Py2amis conſiſts) which adde 
together, adding the pꝛoduct vato the ſuperficiall content ofthe 
baſe, ſo haue vou the contents of the Ppramivall ſurface. 

2 Alſo increaſe the third part of the baſes arca in the Pyra⸗ 
mis altitude, ſo haue you the ſolide content, be the body direc oz 
inclinate. i 

3 Pyramides of equall height, are as their baſes, E. l. 12. p. 
5 and 6. . 
Yereby you may meaſure 6, &, c.ſquare ſpire ſteeple s, and all 
ſuch Pyramidall figures. 


PRO pP. IIII. 
Io meaſure a Priſme. 
7 3 the area ok all the patalelsgrams and baſes, adding the 
ſame together, ſo haue pou the contents ofthe Pziſmatt- 
call ſurface. 
2 Alſo the area of the baſe increaſed by the altitude pꝛoduteth 
the ſolide content. 2 | 
3 APziſmeis treble vnto a Pyramis, equall in baſe and alti⸗ 
fude.E.!. 12. p. 7. and Yomogencal Pꝛiſmes being ot equal height 
are as their baſes. E. l. 1. p. 29, 0, & 3 1. 


PRO pP. V. 
TLIoomeaſure a Cube. 
1 Et the ſuperficiall content of one of the equall ſurfaces, - 
which multiplied by 6 pꝛoduteth the content of the Cubi⸗ 
tall ſurface. 

2 Alſo ſquare one of the 12 equall ftdes, then doth the pꝛoduc 
multiplied by the ſame fide pꝛodute the ſolide capacitie of the 
Cube, and after this manner any number is cubed; as; times 
3 is 9 theſquare,and ; times ↄ is ⁊7 the Cube,; being h̊ ſquare 


PRO r. VI. 
Iso“ ͤmeaſure a Sphere. 

„ 1.20.p.5.hath pzoued that the plaine number made 
of the greateſt circumference,and the diameter, is thecon- 
kent ofthe @phericall ſurface: - 02 get theplaine number mads 
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Painters and Joyners meaſure the quantity ot painted clothes, 
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ofthe greateſt circle , which increaſe by 4: 3 02 multiply the 
ſquare of the diameter by 22,parting the p20Lu by 7 ; by either 


of which waies you haue the Sphericall ſurface, 


2 Furthermoze the plaine number made of the diameter 
and the 6 part of the Spheritall ſurface is the Sphere. R.]. 26. p. 
5. 2 02 as 211sto 11, ſo is the cube of the diameter bnto the 
ſphere % therefoꝛe cube the diameter by the 5 Prop. 2 , which 
multiply by ir, the pꝛoduct then parted by 21 pꝛoduteth a quo- 
tient that ſhall containe the ſolide content of the Sphere. 

3 Spheres haue treble pꝛopoꝛtion vnto their diameters. E. li. 
12. p. 18. Yereby may you meaſure Globes oꝛ ſuch other round 
bodies. 155 

Por, VII. 
| To meaſure part of circles. | 

Oz the ſuperficiall oz ſolide content of parts of circles, loke 

what J haue ſaid of the whole, and pꝛopoztionally vnderſtand 


the lame okthe part; as the plaine number made of the circumfe- 


rente, and the Kadius is the content ofthe ſemiſphericall ſur face 


ſo the platne number made of the Radius and 6 part ot the ſphe ⸗ 


ricaliſurface is the ſolide content of the Hemiſphere: ſo of other 
parts ot᷑ circles, which here were tedious to recite, 


CAP. XIIII. | 


To meaſure the aire or ſuperficiall capacitie of 
any plaine ſurface, as boards, glaſſe, ſloores, 
pauements, &c. 


J you would know how many foote o2inches 
| in length youmuſt haue to make a fwt of board 
ons glaſſe, che bꝛeadth thereof beeing giaen , o: 
bow you ſhall cut off anꝝ nuniber of fert pao⸗ 
- IE | poked from any aſſigned board oꝛ ſuch like re⸗ 
B paler ban the 34 Chapter ot my Art of Ge- 
Odetla. | | n 
But otherwiſe, it you haue the length and bzeadth of any 
board, flooze, glaſſe, oz (ach like, and are defirous to know the 


quantitie of feet 02 yards therein, you muſt multiply the length 


in the bꝛeadth, ſo is the pꝛoduct your demand: after this ſoꝛt doe 


o2 waineſcot fo chambers; and no otherwile doe 1 
: c their 
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their ſieling: allo in the ſame oꝛder may Tilers (eſpecially thoſe 
that vſe burn tiles. which commonly be of one bigneſle) tell how . 
many tones will couer any rote, oꝛ how many thouſand be vp- 
on any couered roofe onely by multiplying the number ol ſtones 
th it gs along the eaues of the houſe , by the number that go vp 
the ſide from the eaues to the top of the role 02 rn pole. 
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VV yz Topography is: and 
| how it differeth from 
Coſmography and Geogra- 
phie. chap. 1. pag. I. 

A demonſtration of Topogra- 
mm ibid. p. 2 
A demonſtration of Geogra- 


phy. ib. p. 3 


lines, angles, and figures. 
chap. 2. p. 5 
- How right figures are crea- 
ted. c. 3. p. 9 
To create a right line, or reare 
azperpendicular. Pro. 1. p. ib. 
To reare a perpendicular vpon 
extreames of a line aſſigned. 
| Prop. 2. p. 10 
To draw a perpendicular from 
= one point aſſigned to ano- 
Fa 5 ther. prop. 3.6, 
[+= To make a right angle readi- 
ly. r0.4.P.11 
To make a an —— 
angle aſſigned. pro. 5. p. 12 
I} | To draw ay 25 . + 7s 
1 aſſigned line. pro. 6. p. 13 
115 To diuide a line into two e- 
5H: | - quall parts, pro. 7. p. ib. 
ö Three points giuen 5 fad the 
1 = center ofa circle that ſhall 
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cut all the three points. 
. prop. B. 14 
The making of the Topogra- 
phicall Glaſſe. ch. 4. p. 15 
To ſet together the parts of 
the Topographicall Glaſſe. 


„eh.. P26 
A deſcription of the Theodeli- 
tus. ch. 6. p. 27 


To ſearch the proportion and 
ſymmetry of countreys, 
fields „&c. ch. 7. p. 29 
To take the true plat of a j mall 
Ifle compaſſed with a Ri- 
uer, or of Fennes not acceſ- 
ſible to. ch. 8. p. 3 2 
To take a plat at one ſtation by 
the Theodelite, ch. 9. p.; 
To take a plat of wood- * 
by going about it. c. 10. p. 35 
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ny countrey, with each 
townes and villages ſitua- 
if tion. | 
To drawe the plat of any regi- 
on, finding the diſtance of 
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To get the diſtance of a place 
farre off, Fe. 14. p. 48 
To ſeeke the diſtance of any 
marke ſeene, by the Geo- 
metrical Quadrant. c. 1 5. 50 
To find the diſtance betwixt 2 
forts farre off. c. 16. p. 5 2 
To take the height of any ac- 
ceſſible tower, caſtle, &c. 

| C. 17. p. 55 

To ſearch out heights inacceſ- 
ſible. 
To know what part of any al- 
titude is leuell with your eye. 


| c. 19. p. 58 
To ſearch out lengths in 
heights. C. 0, p. 9 


To reduce parts of the right 
ſide the Geometricall qua- 
drant into partsproportio- 
nall ofthe left fide, c. 21.61 

To find lengths in heights by 
the Geometricall quadrant 
in the Glaſſe. C. 22. ibid. 

To know how much one hill 

is higher then another.2 3.64. 
To know if water will run to 
the appointed place, c. 24.67 
To take the quantitie'of any 

 - ſtationary angle, c. 2 2 

To make a protractor & ſcale. 

= c. 26. ibid. 

To protract an angle and lay 

- downethe ends. c. 27. p. 71 


To obſerue an angle of poſiti- 
on and protract it, &c. 28.73 


To take the plat ofa great chã- 
pion, &cc. C. 29. p.74 
To plat meadows, plain fields, 
Paſtutes Sc. 70 
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C. I 8. p. 7 
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into lines horizontal, 31.78 


Copendious forms of working 
by the Geod. ſtaffe. 32.77, 
To ſquare lands, and to reduce 
irregular formes to regular. 


: C.33.80 
To fearch the perpendicular in 
any triangle, &c. 34.81 


To reduce many plats or obſer- 
uations into one map. 35. 82 
To diuide an Empire, kingdom 
or continẽt into Prou. 3 6. 8 5 
Reaſons why the ſuns altitude 
hath bin hitherto falſly ob- 
ſerued. 37.87 
Paralaxes of the ſunne. 56.38, 


A table ofthe ſunnes paralaxe, 


Ib. go 
Correcting the taking of the 
ſtarres altitude. 38.91 


To take the altitude or Almi- 
canther of the ſunne or any 
ſtarte, and to find their Azi- 
muth. 39.92 

To take the amplitude of ſun 
or ſtarre. 40.93 


Jo get the houre of the day, 


the houre of ſunne riſing or 


ſetting, by the Topographi- 
cal GHR. | 
To find the houre of the night, 
& likewiſe hie water. 
Additions to the planiſphere in 
the Glaſſe. "=> OE 
To vie the Topographicall 
Glaſſe as the Plaine table. 


43-97 

Adeſcription of the plaine ta- 
biens = 44-98 
Abſurdities vſed of many who 
affect the plain table. 45. 102 
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The Table, 


Things belonging to the vſe 
ofthe plaine table.c,46. 104 
To take any | horizontal di- 
tance by the plaine table, 

8 85 c. 47. ib. 


Part of the diſtance of any 


thin g giuen to find the reſt. 


ch. 48. p. 107 
To take the diſtances of two 
townes,&c. c. 49. p. 108 


To find the horizontall di- 


ſtance from you by a neẽwe 


Way. c. 5 o. p. 110 
To draw the plat of a peece of 
ground at one ſtation, 


- where all the angles of the 


field may be ſeene. 51.112 
To dra we the plat of any field, 


Where you can not fee all 


the angles. c.52.p.113 
To dra we the plat of a field by 
once placingthe inſtrument 

in an angle of the field, and 
meaſuringthe field round a- 
bout. 
To take the plat of a field by 
the rule of the foregoing 
Chapter, where all the an- 
gles cannot be ſeene from 
one angle. 


ground by two ſtations, and 
| meaſuring but one line. 


8 | C. 55.117 
To draw the plat of a leid by 
many ſtations, and yet mea- 
fure but one line in all. 

| c. 56. p. 118 

Io drawe the plat of a peece 
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e. 54.116 
To dra the plat of apeece of 


inſtrument in. c. 57. 120 
To drawe the plat of a field by 
ſetting his inſtrument in e- 
uery angle, yet meaſuring 
but one line. c. 58. p. 122 
To take the plat of any cham- 
pion field by the plaine ta- 
le, yet neuer change pa- 
per. c. 59. p. 123 
What chapter is fitteſtto vſe in 
platting of ground, & what 
inſtrument to vie. c. 60. 12 
Adeſcription of the circumfe- 
rentor and the parts there- 
of. c. 61. p. 126 


Ofthe Sights longer &ſherter 


c. ib. p.127 

The Circumferẽtor, his appel- 
lation, and things generally 
to bee conſidered therein. 

c. 62. p. 129. 


Io take the Almincanther and 


Azimuth of the ſun. 63. 130 
To know in what part of the 
horizon any thing ſeene lis 
eth, c. 64. p. 131 


Io finde the houre ofthe K 


by fight of the ſun. c. 65. p. ib. 
To find the houre of e 
and ſetting. e. 66. p. 32 
Tafind the amplitude of rifing 
ſun or ſtarres. c. 67. p. ib. 
Of the oppoſite degrees, and 
how to find them. c. 68.1.3 3 
To find the quantitie of an an- 
gle. 8.69. p. 134 
To take the diſtance of any 
marke by the old Circum- 
ferentor. e. 50. ib. 
To performe the laſt Chapter 
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| ferentor, | | ch. 71 p. 135 


To take an Altitude onely by 


the Circumferentor. 72. 136 
To take the plat of a peece of 
ground by the old or new 
Circumferentor. c. 73. p. 137 
To take a plat at one ſtation by 
the circumferentor, 74. 139 
Degrees of a field being taken, 
to finde the cloſing of the 
plat. ch.. p. Ibid. 
To reduce hypothenuſall lines 
into hot izontall. c. 76. p. 141 
To performe the ſame by a 
uadrant. ch.77.p.142 

To take Altitudes by ſuch a 
Quadrant, ch. 78. p.143 
To take the declination of a 
wall. chap. 79. p. ih. 
Suruey of a Mannor, ib. p.144 
To make a Map and ſea Carde, 
ilid. p. 146. 


To diſcouer the true plat of a 
parke, forreſt, &c. c. 80. p.148 


To caſt the contents of a parke 


chap. 1.753 
To plat any field by interſectid 
of lines. c. 82. p. 1 59 
To ſecke the diſtance of a Tur- 
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To finde the length of any hy- 
pothenuſal. c. 84. p. I Co 
To finde the diſtance of two 
Towers. c. 85. p. 162. 
To finde the diſtance of any 
thing from you. 86. p. 165 


To know whether a ſhip come 


to you, or goe from you. 

_ chap.87.p.167 

A ſhip purſuing another, when 
it will overtake the former. 
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To make a Glaſſe to 
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chap. 88. p. 1644, 


How to take the platforme of 


a houſe, Caſtle, &c. 89. p. 168 
To diſcover how Mines and 
Trenches run. ch. 90. p. 169 
To place batrels of poder vn- 
der Caſtles, &c. Ken's 170 
Whether a mine bee aboue or 
vnder the Horizon. chap. 92 


ee 
To know which 0 it decli- 
neth, ch. 93. ibid, 
To build and fituate a Cittie. 
| ch.94.P.173 
To build and fituate a Mannor, 
| chap.95.P.174 


To ſinke a wel, and conuey wa- 


ter pipes. c. 96. p. 177 
To draw the plat of a building, 
or other thing not ſeene. 


ch. 9e. p.179 
To make an excellent ruler for 


reducing plats. chap. 98. 


P.180 
To burne any thing farre off 
with the Sunne beames, ch. . 


a 182 
Ucerne 
'any ſmall thing halfe amile 


off, as to reade a letter, &c. 
c. ioo. p. ibid. 


How to buy annueties, or mo- 


ney due afterwards,ch. ror 


p. 183 


The meaſuring of Solids 
amd Plaines: 


Nc beſt time to fell Tim- 
ber, and to ſeaſon boords, 


chap. 1. 186. 
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To meaſure ſolid timber. 2.187 
Jo find the ſquare of any tree 


"46 1 growing. 3.188 
: I Tofindthe ſquare of a tree vn- 
„ ſquared. 189 

| | To find the ſquare of a 8 

| red peece. 5. 190 
9 Lo Io find the ſquare of any flat 
N peece. 6.191 

To find the ſquare of a peece 

like a diamond. 7.192 


To ſind the ſquare of peeces 


The Table. 


of z, 5,6, , or $ ſides, looks 
the 8 and ꝙ chap. p. 193 


To find how much timber will 


make a foot ſquare. 10. 195 
To meaſure all ſort of timber, 
| 11.196 


Of ſurfaces and ſolide figures. 


12.197 


Meaſuring contents ſuperfici- 


all and ſolide. 13. 200 


To meaſure the aire or any 
plaine ſurface. 
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You may haue any of the Inſtruments in this booke 
made of wood, in Hoſier lane, neere Smithfield in Lon- 


don, by lohn Tomſon. 


The Glaſſe is made in braſſe, in blacke Horſc. ally, neere 
Flecetebridge, by Elias Allin- 5 
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